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AW/

ORP,

January 28, 1993

Mr. Steve Burkett, Chief
NPDES Branch
Management Division
US.EPA.

999 18th St. Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from December 1992 requested in the order
"Docket No. CWA-V111-93-04-C.”

If you have any further questions, please don’t hesitate to call.

Sincerely,

OHM MINING CORP.

Myron Aindersen
irs Manager

MA:sm

c: ' Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a wholly owned affliats of M Minven Gold Corporaon



ENERGY LABORATORIES, INC.

' o [”[””y P.O. BOX 3258 ¢« CASPER. WY 82602 s+ PHONE (307) 235-0515
) LABORA
4 A

254 NORTH CENTER, SUITE 100 ¢ CASPER. WY 82801 ¢ FAX (307) 4-1
TORIES ! ‘ 2341639

N
-

QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 12-30-92
ELI #'s: 92-47428/92-47429

. Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC: METHOD % 3 3 3 ANALYST SAMPLE
ANALYZED
Gross Alpha EPA-900.0 100 --= --- --- DB 22-Dec-92

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 5.07 0.43 1.07 DB 14~Apr-92
Ra226 EPA-903.1 16.30 - 1.16 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 1.54 2.17 . DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 -1.74 -5.67 DB . 15-May-92
Gross Beta EPA-900.0 35.00 -2.70 -9.00 DB 15-May-92

Report Approved By: A4. M?
t

1d

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



ENER Ey ENERGY LABORATORIES, INC. ’
P.O. BOX 32%8 ¢ CASPER. WY 82602 +¢ PHONE (307) 233-0515%

254 NORTH CENTER, SUITE 100 ¢ CASPER. WY 82601 ¢ FAX (3071 234-1639
LABORATORIES ' a6

WATER ANALYSIS REPORT - BROHM MINING CORPORATION

Sample I.D.: Outfall A
Date Sampled: 12-17-92
Report Date: 09-29-92

Sample Number: : 92-47428
RADIOMETRIC pCi/l:

Gross Alpha 10.2
Gross Alpha Prec. +/- 0.9

Report Approved By: A‘-’a.Mf

kmk

Outfall B
12-17-92
09-29-92
92-47429

Det.Limit

22.5 1.0
1.2

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



FORM 106-A

MID-CONTINENT
TESTING LABORATORIES, INC. §

HIGH TECHNOLOGY OIL ANALYS!S
AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 11/30/92
SAMPLE TIME:

SAMPLED BY:

2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City, SD 57709

(605) 348-0111

ACOOUNT NUMBER: W1000
LAB NUMBER: 19921201101

MYRON ANDERSEN , DATE RECEIVED: 12/01/92
BROHM MINING OORP. , TIME RECEIVED: 06:40 AM
P.O. BOX 485 REPORT DATE: 12/03/92

DEADWOOD, SD 57732

FLOW: 9391/DAY TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, umhos/cm . Aluminum . .078
Hardness . Ant imony . .
PH ‘ 7.41 Arsenic . .
Solids, Dissolved, mg/l . Barium . .
Solids, Suspended, mg/l <10. Beryllium . .
Turbidity, NTU . Boron . .
Cadimi um . .003
Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium . .

e e L ' Cobalt . .
Alkalinity . Copper ' . .018
Bicarbonate . " Gold . .
Carbonate, mg/l . ' Iron . .021
Chloride, mg/1 . Lead . <.001
Cyanide, Total, mg/l - <010 Lithium . .
Cysnide, WAD, mg/! <.010 Magnesium . .
Cyanide, Free, mg/1 . Manganese . .
Fluoride, mg/1 S Mercury . <.0002
Nitrogen, Ammonia, mg/l <.050 Molybdenum . .
Nitrogen, Nitrate, mg/!} 8.69 Nickel . .
Nitrogen, Nitrite, mg/l <.050 Potassium . .
Sulfate, mg/l . Selenium . .

Silicon . .
Silver . .
Sodium . .
Strontium . .
Vanadium . .
Zinc . .236
SPECIAL TESTS VALUE
OIL & GREASE <5.0 APPROVED BY: %_%g‘__
FIELD OONDUCT. 860.
FIELD PH 6.9 DATE: 7d-Q-n_ '

FIELD TEMP 2.
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MID-CONTINENT £2a5namas
TESTING LABORATORIES, INC. \

HIGH TECHNOLOGY Ot ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. « PO. Box 3388 ¢ Rapid City. SD 57709
(605) 348-0111

MYRON ANDERSEN

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

FLOW 10080 G/DAY TOTAL REC METALS.

PHYSICAL PROPERTIES VALUE METALS mg/1
Conductivity, umhos/cm Aluminum
Hardness i . Ant imony
PH 7.57 Arsenic
Solids, Dissolved, mg/1 . Barium
Solids, Suspended, mg/l <10.0 Beryllium
Turbidity, NTU . Boron

Cadmi um

Calcium
INORGANIC & NOMMETALLIC VALUE Chromium

Cobalt

Alkalinity . Copper
Bicarbonate . ' Gold
Carbonate, mg/1 . Iron
Chloride, mg/1 . Lead
Cyanide, Total, mg/l <.010 Lithium
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/l . Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/l <.050 Molybdenum
Nitrogen, Nitrate, mg/] 7.55 Nickel
Nitrogen, Nitrite, mg/] <.050 Potassium
Sulfate, mg/1 . Selenium

Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SPECIAL TESTS VALUE
FI1ELD TEMP 1.C APPROVED BY
FIELD OOND. T700. '
FIELD PH 6.2 DATE

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

ACOOUNT NUMBER:
LAB NUMBER:
DATE RECEIVED:
TIME RECEIVED:
REPORT DATE:

OUTFALL A
RUBY DAM
12/07/92

w1000
19921208107
12/08/92
06:50 AM
12/11/92

<

® & e ® & ° & e o *

-9

.0002

.140




FORM 106-A
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QRELIND PRINTING CENTER - RAPID CFY S.D.
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MID-CONTINENT AR
TESTING LABORATORIES,

HIGN TECHNOLOGY OIL ANALYSIS -

AND ENVIRONMENTAL TESTING

INC.

2381 S. Plaza Dr. ¢« PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111

MYRON ANDERSEN

BROHM MINING CORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS

PHYSICAL PROPERTIES VALUE
Conductivity, unhos/cm .
Hardness 391.

PH 7.47
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/l <10.0
Turbidity, NTU .

INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/l <.010
Cyanide, WAD, mg/l <.010
Cyanide, Free, mg/l .
Fluoride, mg/1 .
Nitrogen, Ammonia, mg/l <.050
Nitrogen, Nitrate, mg/1 7.39
Nitrogen, Nitrite, mg/l <.050
Sulfate, mg/1 294,
SPECIAL TESTS VALUE
FIELD PH 6.8
FIELD BC 730.
F1ELD TEMP 2.0 C
FIELD FLOW 10440/D.

METALS mg/1

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

ACOOUNT NUMBER:

LAB NUMBER:

DATE RECEIVED:
TIME RECEIVED:

REPORT DATE:

OUTFALL A
RUBY DAM
12/16/92

w1000
19921217101
12/17/92
07:30 AM
12/21/92

DISSOLVED TOTAL

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmi um
Calcium
Chromi um
Cobalt
Copper

* Gold

Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Mol ybdenum
‘Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

APPROVED BY:

DATE

-

e e 6 o 8 e & e o e & =
A
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112

<.001
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FORM 106-A
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MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. « PO. Box 3388 ¢ Rapid City. SD 57709
(605) 348-01M

MYRON ANDERSEN

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS

PHYS1CAL PROPERTIES VALUE
Conductivity, umhos/cm .
Hardness .

PH 7.51
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/l <10.0
Turbidity, NTU .

INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/] <.010
Cyanide, Free, mg/l .
Fluoride, mg/} .
Nitrogen, Ammonia, mg/] <.050
Nitrogen, Nitrate, mg/l 6.85
Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1 .

SPECIAL TESTS VALUE
F1ELD PH 6.60
FIELD EC 650.
FI1ELD TEMP 1.0C
FIELD FLON 72.0 GPD

Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold

Iron

Lead
Lithium
Magmesium
Manganese
Mercury
Mol ybdenumn
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

APPROVED BY

DATE

.

SAMPLE NAME: OUTFALL A
DESQRITPION: RUBY DAM
SAMPLE DATE: 12/21/92
SAMPLE TIME:

SAMPLED BY:

AOCOOUNT NUMBER: W1000
LAB NUMBER: 19921222104
DATE RECEIVED: 12/22/92
TIME RECEIVED: 07:15 AM
REPORT DATE: 12/23/92

DISSOLVED TOTAL

. . . « o .

. * ® e ¢ o e o o e o o . ]
.

113

_2)25)9
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b MID-CONTINE
TESTING LABORATORIES, INC. _
\/’» o HIGH TECHNOLOGY OfL. ANALYS!S SAMPLE NAME: OUTFALL A
AND ENVIRONMENTAL TESTING IESGITPIW: m nm
i 2 : SAMPLE DATE: 12/28/92
{:} 7. SAMPLE TIME:
. ' SAMPLED BY:
v 2381 . Plaza Dr. » PO, Box 3388 » Rapid City, SD 57709

(605) 348-0111

ACOOUNT NUMBER: W1000
LAB NUMBER: 19921229102

.- MYRON ANDERSEN DATE RECEIVED: 12/29/92
B BROHM MINING OORP. _ TIME RECEIVED: 07:00 AM
P.O. BOX 485 A REPORT DATE: 12/30/92

DEADNOOD, SD 57732

AL
oy TOTAL RECOVERABLE METALS
Q
J PHYS1CAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, umhos/cm . Aluminum . .470
B} Hardness . Ant imony . .
PH 7.47 Arsenic . .
Solids, Dissolved, mg/1 . Barium . .
_ Solids, Suspended, mg/! <10.0 Beryllium . .
] Turbidity, NTU . Boron . .
Cadmi um . .001
G » Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium . .

. ——— mme——e Cobal t . .
-2 Alkalinity . Copper . .024
r Bicarbonate . ¢ Gold . .

O Carbonate, mg/l R Iron . 112
.2 Chloride, mg/1’ . } Lead . <.001
S Cyanide, Total, ng/l <.010 Lithium . .

« ~ Cyanide, WAD, mg/1 . <.010 Magnesium . .
vg Cyanide, Free, mg/l . Manganese . .
o Fluoride, mg/! . Mercury . <.0002
C) Nitrogen, Ammonia, mg/l <.050 Molybdenum . .
E Nitrogen, Nitrate, mg/1 6.46 Nickel . .
z Nitrogen, Nitrite, mg/l <.050 Potassium . .
= Sulfate, mg/1 e ‘ Selenium . .
£ ' Silicon . .
P Silver . .
o Sodium . .
— Strontium . .
Vanadium . .
Zinc . .090
/
vddd
\J SPECIAL TESTS VALUE
FIELD PH 7.90 APPROVED BY:
N FIELD EC 700. /
FIELD TEMP 1.0 C DATE: | /72

FIELD FLOW 5040. /DY




FORM 106-A

" MID-CONTINEN

TESTING LABORATORIES, INC.

MIGH TECHNOLOGY OIL ANALYSIS

AND ENVIRONMENTAL TESTING

.»/
2381 S. Plaza Dr. « PO. Box 3388 * Rapid City, SD 57709

e

605) 348-0111

e

o SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 11/30/92
SAMPLE TIME:

i

“~SAMPLED BY:

-

MYRON ANDERSEN

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

ACOOUNT NUMBER: W1000
LAB NUMBER: 19921201102
DATE RECEIVED: 12/01/92
TIME RECEIVED: 06:40 AM
REPORT DATE: 12/03/92

FLOW: 1440/DAY TOTAL vRE(DVERABLE METALS

TOTAL

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED
Conductivity, umhos/cm . Aluminum . 87.6
Hardness . Ant imony . .
PH 2.79 Arsenic . .
Solids, Dissolved, mg/1 . Barium . .
Solids, Suspended, mg/l <10. Beryllium . .
Turbidity, NTU . Boron . .
. Cadmi um . .038
Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium . .
Cobalt . .
Alkalinity . Copper . 11.6
Bicarbonate . : Gold . .
Carbonate, mg/1 . Iron . 31.6
Chloride, mg/1 . Lead . <.001
Cyanide, Total, mg/1 . Lithium . .
Cyanide, WAD, mg/1 . Magnesium . .
Cyanide, Free, mg/1 . Manganese . .
Fluoride, mg/1 . Mercury . .0004
Nitrogen, Ammonia, mg/l 2.30 Molybdenum . .
Nitrogen, Nitrate, mg/l 6.59 Nickel . .
Nitrogen, Nitrite, mg/] <.050 Potassium . .
Sulfate, mg/1 . Selenium . . .
Silicon N . :
Silver A . .
Sodium . .
Strontium . .
NVanadium . .
Zinc .. 3.09
o
SPECIAL TESTS VALUE
OIL & GREASE 5.0 APPROVED BY: {3
FIELD OCONDUCT. 2000.
FIELD PH 3.7 DATE: L-gl 72
FIELD TEMP 2.



FORM 106-A

1.11

 MID-CONTINE

TESTING LABORATORIES, INC.

HIGH TECHNOLOGY Ol ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. « PO. Box 3388 * Rapid City. SD 57709

SAMPLE NAME: OUTFALL B
DESQRITPION: OUTFALL BY SW-2
SAMPLE DATE: 12/07/92

SAMPLE TIME: '
SAMPLED BY:

(605) 348-0111 .

MYRON ANDERSEN

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

ACCOUNT NUMBER: W1000
LAB NUMBER: 19921208108
12/08/92
TIME RECEIVED: 06:50 AM
REPORT DATE: 12/11/92

- FLOW 1800 GAL/DAY TOTAL REC METALS

PHYSICAL PROPERTIES VALUE METALS me/1 DISSOLVED TOTAL
Conductivity, umhos/cm . Aluminum . 82.1
Hardness . " Antimony . .
PH 2.89 Arsenic . .113
Solids, Dissolved, mg/] . Barium . .
Solids, Suspended, mg/l <10.0 Beryllium . .
Turbidity, NIU . Boron . .

' Cadmi um . .075
S Calcium . .
INORGANIC & NONMETALLIC VALUE " Chromium . .
Cobalt . .

" Alkalinity . Copper . 11.9
Bicarbonate . ' Gold . .
Carbonate, mg/1 . Iron . 24.5
Chloride, mg/1 . Lead e .002
Cyanide, Total, mg/1 . Lithium . .
Cyanide, WAD, mg/l . Magnesium P .
Cyanide, Free, ng/1 . Manganese . .
Fluoride, mg/1 . Mercury . <.0002
Nitrogen, Ammonia, mg/l 1.64 Molybdenum . .
Nitrogen, Nitrate, mg/1 5.49 Nickel . .
Nitrogen, Nitrite, mg/1 <.050 _ Potassium . .
Sulfate, mg/] . Selenium . "

' Silicon . .
Silver . .
Sodium . .
Strontium . .
Vanadium . .
Zinc . .387

SPECIAL TESTS VALUE
FIELD TEMP 3.C APPROVED BY:

FIELD COND. - 2000.+
FIELD PH 3.3 DATE: W/ /]
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MID-

AND ENVIRONMENTAL TESTING

CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS

2381 S. Plaza Dr. « PO. Box 3388 ¢ Rapid City. SD 57709
(605) 348-0111 :

MYRON ANDERSEN

BROHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

FORM 106-A

TOTAL RECOVERABLE METALS

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

ACOOUNT NUMBER:

LAB NUMBER:

DATE RECEIVED:
TIME RECEIVED:
REPORT DATE:

OUTFALL B
OUTFALL BY SW-2
12/21/92

w1000
19921222105
12/22/92
07:15 AM
12/23/92

DISSOLVED TOTAL

PHYSICAL PROPERTIES VALUE METALS mg/1 -
Cbnductivity, umhos/cm . Aluminum
Hardness . Ant imony
PH 2.89 Arsenic
Solids, Dissolved, mg/1 . Barium
Solids, Suspended, mg/l <10.0 Beryllium
Turbidity, NTU . . Boron
' Cadmi um
Calcium
INORGANIC & NONMETALLIC VALUE Chromium
- Cobalt
Alkalinity . Copper
Bicarbonate . " Gold
Carbonate, mg/1 . Iron
Chloride, mg/1 _ . Lead
Cyanide, Total, mg/1 . Lithium
Cyanide, WAD, mg/1 . Magnesium
Cyanide, Free, mg/1 . Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/l 1.78 Mol ybdenum
Nitrogen, Nitrate, mg/1 5.22 . Nickel
Nitrogen, Nitrite, mg/l <.050 Potassium
Sulfate, mg/1 . Selenium
Silicon
Silver
~ Sodium
- Strontium
Vanadium
Zinc
SPECIAL TESTS VALUE
FIELD PH 3.40 APPROVED BY:
"FIELD EC 2000.+
FIELD TEMP 1.0C

FIELD FLOW

864. GPD

DATE

84

. 3.72

[3,]

[V
(=]
[}

10.9

256.

.002

.0002

BRP3A2



FORM 106°A
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MID-CONTINENT GRS
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OiL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. « PO. Box 3388 ¢ Rapid City, SD 57709
(605) 348-0111

MYRON ANDERSEN
BROHM MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS

- SAMPLE NAME:
DES(RITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

DISSOLVED

PHYSICAL PROPERTIES VALUE METALS me/}
Conductivity, umhos/cm . Aluminum
Hardness . Ant imony
PH 2.89 Arsenic
Solids, Dissolved, mg/1 . Barium
Solids, Suspended, mg/1 <10.0 Beryllium
Turbidity, NTU . Boron
‘Cadmi um
- Calcium
INORGANIC & NONMETALLIC VALUE " Chromium
—————— - - —————— Cobalt
Alkalinity . Copper
Bicarbonate . * Gold
Carbonate, mg/1 . Iron
Chloride, mg/} . Lead
Cyanide, Total, mg/l . Lithium
Cyanide, WAD, mg/] . Magnesium
Cyanide, Free, mg/1 . Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/l 1.78 Molybdenum
Nitrogen, Nitrate, mg/l 5.22 Nickel
Nitrogen, Nitrite, mg/l <,050 Potassium
Sulfate, mg/1 . Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc
SPECIAL TESTS VALUE
FIELD PH 3.40 APPROVED BY:
FIELD EC 2000.+ ' ’
FIELD TEMP 1.0C
FIELD FLOW 864. GPD

OUTFALL B
OUTFALL BY SW-2
12/21/92

w1000
19921222105
12/22/92
07:15 AM
12/30/92

.0002




ST MID-CONTINENT &
TESTING LABORATORIES, INC.

1152./DY

- ‘ HIGH TECHNOLOGY OIL ANALYS!S SAMPLE NAME: OUTFALL B
D EnRONETR JEsTive DESCRITPION: OUTFALL BY SW-2
. = SAMPLE DATE: 12/28/92
‘[ﬁ’ . SAMPLE TIME:
SAMPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 * Rapid City. SD 57709
(605) 348-0111 :
. ACOOUNT NUMBER: W1000
LAB NUMBER: 19921229103
o MYRON ANDERSEN DATE RECEIVED: 12/29/92
. BROHM MINING OORP. TIME RECEIVED: 07:00 AM
et P.O. BOX 485 : REPORT DATE: 12/30/92
DEADNOOD, SD 57732 ‘
<
8 o
z TOTAL REOOVERABLE METALS
O. .
35 PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
K Conductivity, umhos/cm . Aluminum . 99.5
Hardness . Ant imony . .
PH 2.92 Arsenic . .
Solids, Dissolved, mg/1 . Barium . .
Solids, Suspended, mg/1 <10.0 Beryllium . .
Turbidity, NTU . Boron . .
Cadmium . .074
C Calcium . .
INORGANIC & NONMETALLIC VALUE Chromi um . .
. - - - Cobal t . e
3 Alkalinity . Copper . 13.1
z Bicarbonate . ' Gold . . .
"_Jg Carbonate, mg/l . Iron . 28.9
o Chloride, mg/1 . Lead . .004
& Cyanide, Total, mg/] . Lithium . .
@ Cyanide, WAD, mg/] . Magnesium . .
E Cyanide, Free, mg/1 . Manganese . .
W Fluoride, mg/] . Mercury . .0010
2 Nitrogen, Ammonia, mg/] 2.22 Mol ybdenum . .
—E Nitrogen, Nitrate, mg/1 4.67 Nickel . .
= Nitrogen, Nitrite, mg/1 <.050 Potassium . .
p Sulfate, mg/! . Selenium . .
. £ Silicon . .
g Silver . .
e Sodium . .
Strontium . .
Vanadium . .
Zinc . 10.4
~
J SPECIAL TESTS VALUE
FIELD PH 3.70 APPROVED BY:
- FIELD BEC 2000.+
: FIELD TEMP 0.0 C DATE: /@ Z %
e - FIELD FLOW 7



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Puration: 48 hours
1 ion pr
Sample collection date: 17 December 1992
Dilution water: BB Creek - receiving water; a separate reconstituted water control was also run
Age of organisms at start: <24h old
Feeding: none
End Point: mortality
Start date and time: 18 December 1992 at 1200
End date and time: 20 December 1992 at 1200
Type of exposure chamber: 50ml disposable plastic cups
Yolume of exposure chamber: 25 ml
Number of Animals exposed/chamber: S
Number of replicates/treatment: 4
Test temperature: 20°C £ 1
Standard toxicant used: NaCl

Brohm Mining : Chadwick & Associates, Inc.
Corporation 1 29 December 1992



f

SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia

Stact: 18 Dec. 1992 at 1200
End: 20 Dec. 1992 at 1200
Test substance: Outfall A

Client/Project: Brohm Mining

OPERATORS: DD, CB

Test results:
Treatment Recon. | Rev HO
Control Control
ali{/e/exposed 20/20 20/20 20/20 | 20/20 | 20720 20/20 | 20720
% Survival 100 100 100 100 100 100 100
Diss.Q, max, 8.3 8.0 8.1 8.0 8.1 8.2 83
min. 7.8 78 7.8 7.6 1.6 7.5 7.6
pH begin 8.48 8.32 825 | 827 | 843 8.21 8.20
end 8.42 8.20 8.25 8.22 8.24 8.14 8.10
mp.°C m 210 210 21.0 21.0 210 21.0 21.0
min. 20.5 20.5 20.5 20.5 205 | 205 20.5
Statistical Analysis:

Brohm Mining
Corporation

- 48h LC50 (Probit Analysis) = ND; lack of mortality did not allow calculation.

- NOEC (Dunnett’s Method) = 100% effluent

Chadwick & Associates, Inc.

29 December 1992



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall B

TEST: Acute 48h with Cerlodaphnia dubia QPERATORS: DD, CB

Start: 18 Dec. 1992 at 1200

End: 20 Dec. 1992 at 1200

Test substance: Outfall B - pH treated
Client/Project: Brohm Mining

Test results: pH treated effluent

Treatment Recon. | Rev H,0
Control | Control
alive/exposed 20/20 20/20 20/20 | 19/20 | 20720 | 18/20
ﬂ % Survival 100 100 100 95 100 90 80
. B
Diss.Q, max, 83 82 83 8.2 8.1 8.0 8.0
min. 7.8 1.5 7.6 1.5 7.5 1.5 7.4
H begin 8.42 837 | 836 [ 830 | 822 | 817 | 819
end 8.48 8.18 8.15 8.10 8.01 7.97 7.96
Temp.°C m 21.0 21,0 210 | 210 | 219 210 | 210
min 20.5 20.5 20.5 20.5 20.5 20.5 20.5
Test results: untreated effluent , 7
Treatment Rev. H,0 50% effluent 100% effluent
# alive/exposed 20/20 0/10 0/10 :
% Survival 100 0 0 =J '

Statistical Analysis: performed on results of treated effluent test

- 48h LCS0 (Probit Analysis) = ND; lack of significant mortality did not allow
calculation.
- NOEC (Dunnett’s Method) = 50% effluent

Brohm Mining. Chadwick & Associates, Inc.
Corporation . 3 29 December 1992



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 17 December 1992

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <5 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal
End Point(s): mortality

Start date and time: 18 December 1992 at 1200
"End date and time: 22 December 1992 at 1200 |
Type of exposure chamber: 400 ml glass beakers
Volume of exposure solution: 300 m!

Number of Animals exposed/chamber: 10
Number of replicates/treatment: 2

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Acration: 100 bubbles/min.

Brohm Mining Chadwick & Associates, Inc.
Corporation 4 29 December 1992



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae QPERATORS: DD, CB

Start: 18 Dec. 1992 at 1500
End: 22 Dec. 1992 at 1500
Test substance: Outfall A
Client/Project: Brohm Mining

Test results:

Recon. 12.5% 25% 50% 75% 100%
Control | Effluent | Effluent | Effluent | Effluent | Effluent

Treatment

alive/exposed 20/20 20/20 20/20 2020 | 20/20
% Survival 100 100 100 100 100 100
|| Diss.O,max. | 27 | 129 81 | 81 8.3 83
min. 7.6 7.3 7.6 7.6 1.7 7.6
pHbegin | 819 | 822 | 820 | 816 | 812 | su
end 8.05 8.01 8.02 1.97 7.93 7.88
mp(*Cymax, | 210 | 200 | 210 | 210 | 200 | 210
min 19.8 19.8 19.8 19.8 19.8 19.8

istical Analysis:

- 96h LCS50 (Probit Method) = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining | Chadwick & Associates, Inc.
Corporation 5 29 December 1992



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall B

TEST: Acute 96h with fathead minnow larvae QPERATORS: DD, CB

Start: 18 Dec. 1992 at 1500

End: 22 Dec. 1992 at 1500 A
Test substance: Outfall B - pH treated
Client/Project: Brohm Mining

Test results: pH treated effluent

Treatment Recon. | RevH,O | 12.5% | 25% 50% 5% 100%
Control Control
élive/exposed
% Survival 100 100 75 100 65 90 75
Diss.Q, max, 8.1 8.0 8.0 8.1 8.0 8.1 8.2
min. 7.7 7.6 79 7.8 7.9 7.8 7.8
end 8.18 7.87 7.94 7.98 7.9 7.84 7.80
Temp.°C max, | 2L0 210 210 210 2L0 210 21.0
min. 19.8 19.8 19.8 19.8 19.8 19.8 19.8
Test results: untreated effluent
“ Treatment Rev. H,0 50% effluent 100% effluent
ﬂ # alive/exposed 20/20 0/10 0/10
ﬂ % Survival 100 0 0
isti n

- 96h LC50 = ND; significant heterogeneity did not permit either calculation of an LC50
using either Probit or Spearman-Karber statistical procedures
- NOEC (Dunnett’s Method) = 25% effluent

Brohm Mining Chadwick & Associates, Inc.
Corporation . 6 29 December 1992



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 18 DECEMBER 1992

Samples were taken on 17 December 1992 by Brohm Mining and delivered by courier to Chadwick &
Associates, Inc. '

Total Hardness (mgCaCO,/L)
pH
Alkalinity (mgCaCO,/L) 116 94 72 170/
Conductivity (umho) 632 252 79 2220 I
Dissolved Oxygen (mgO,/L) 6.9 13.2 13.0 11.4
Ammonia (mg NH,/L) 0 0.11 0o - 1.07
Total Residual Chlorine 0 0 10.05 0.10
(mg/L) N |
e pH was raise to 8.0 with I N NaOH before test Initiation. A separate test was also
performed with the available untreated effluent at pH 3.0.
* The alkalinity was determined after adjusting pH to 8.0.
Brohm Mining Chadwick & Associates, Inc.
29 December 1992

Corporation



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 1 to 3 Dec., 1992.

g NaCl/L control 20 25 3.0
# alive/# exp. 20/20 20120 9/20 0/20
% survival 100 100 45 0

LCS50 (Probit Analysis) = 2.45 g NaCl/L (95% CI, 2.34 to 2.56)

Note: This is within our accepted perfofmance range ( 1.3 to 3.0) determined by 12
previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 22 to 26 Dec., 1992

" g NaCl/L control 6.0 7.0 1.5 8.0 9.0
" # alive/# exp. 2020 18/20 12/20 1720 0/20 0/20
ﬂ % survival 100 90 60 5 0 100

96h LC50 (Probit Analysis) = 6.86g NaCl/L (95% CI, 6.60 to 7.06)

Note: This is within our accepted performance range (5.4 to 9.0) determined by 12
previous reference tests performed.

Chadwick & Associates, Inc.

Brohm Mining
29 December 1992

Corporation 8
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CORP.

February 24, 1993

Mr. Steve Burkett, Chief
NPDES Branch
Management Division
U.S.E.P.A. A

999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from January 1993 requested |n the order
"Docket No. CWA V111-93-04-C." :

If you have any further questions, please don’t hesitate to call.
Sincerely,
BROHM MINING CORPORATION

ot A

Stan Michals
Compliance Specialist

SM:vhe

c: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a wholly owned atfiliate of M Minven Gold Corporation



BROHM MINING CORP.
MONITORING RESULTS FROM JANUARY 1993
"DOCKET NO. CWA-V111-93-04-C"

OUTFALL "B" FLOW GPD FIELD pH
01-04-93 - 0 N/A
01-08-93 0 N/A
01-11-93 0 N/A
01-15-93 0 N/A
01-18-93 0 N/A
01-22-93 0 N/A
01-25-93 | 0 N/A
01-29-93 0 N/A
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WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall °A" Ruby f
Sample Date: 01-20-93
Report Date: . 02-01-93

Sample Number: 93-0657 Det.Limit
" RADIOMETRIC pCi/1:

Gross Alpha <l.0 1.0
Gross Alpha Prec. +/-

Report Approved By: A d M‘7

kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BROHM MINING CORP.
MONITORING RESULTS FROM JANUARY 1993
"DOCKET NO. CWA-V111-93-04-C"

OUTFALL "B" FLOW GPD FIELD pH
01-04-93 0 N/A
01-08-93 0 N/A
01-11-93 0 " N/A
01-15-93 0 N/A
01-18-93 0 N/A

- 01-22-93 0 N/A
01-25-93 0 N/A

01-29-93 0 N/A



MID-CONTINENT
. TESTING LABORATORIES, INC.

HIGH TECHNOLOGY Ol ANALYSIS
AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL A
DESQRITPION: RUBY DAM
SAMPLE DATE: 01/07/93

SAMPLE TIME:
: SAMPLED BY:
2381 S. Plaza Dr. « PO. Box 3388 ¢ Rapid City, SD 57709 -
(605) 348-0111 :
ACOOUNT NUMBER: W1000

—~ LAB NUMBER: 19930108101

' MYRON ANDERSEN DATE RECEIVED: 01/08/93

il BROHM MINING QORP. TIME RECEIVED: 06:00 AM

- P.O. BOX 485 REPORT DATE: 01/11/93

DEAIWOOD, SD 57732 '

<

3
g TOTAL RECOVERABLE METALS
a - PHYSICAL PROPERTIES - VALUE -METALS mg/1 DISSOLVED TOTAL
44

’ Conductivity, umhos/cm . Aluminum . .252
@) Hardness . Ant imony . .

PH 7.63 Arsenic , .

- Solids, Dissolved, mg/l . Barium . .
Solids, Suspended, mg/l <10.0 Beryllium . .
Turbidity, NTU . Boron . .

: Cadmi um . .003
. ' Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium . .

o Cobalt . .

] Alkalinity . Copper . 077

_ g Bicarbonate . Gold . .

o Carbonate, mg/1 . Iron . .078

Y Chloride, mg/l . Lead . <.001

& Cyanide, Total, mg/1 <.010 Li thiun . .

& Cyanide, WAD, mg/l <.010 Magnesium . .

~§ Cyanide, Free, mg/l . Manganese . .

8 Fluoride, mg/1 . Mercury . <.0002

.8 Nitrogen, Amnonia, mg/1 <.050 Molybdenum . .

"Jg Nitrogen, Nitrate, mg/l 6.00 - Nickel . .

T Nitrogen, Nitrite, mg/1 <.050 Potassium . .
) Sulfate, mg/1 . Selenium . .
JE Silicon . .
.. Jg Silver . .
. Sodillll . .’
) Strontium . .
Vanadium . .

Zinc ‘ . .137

O

O SPECIAL TESTS VALUE

, FIELD PH 8.0 APPROVED BY:

O FIELD EC 460.

ool FIELD TEMP 0. DATE:

'FIELD FLON 4.5 G50 /a
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TESTING LABORATORIES, INC. ‘
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111 ,

MYRON ANDERSEN
BROHM MINING OORP.
P.O. BOX 485
DEADWOOD, SD 57732

LAB NUMBER:

TOTAL RECOVERABLE METALS,08G NOT VISIBLE

OUTFALL A
RUBY DAM -
01/14/93

"W1000
19930118121
01/15/93
12:00 PM
01/20/93

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED - TOTAL
- Conductivity, umhos/cm . Alumninum . 374
Hardness . Ant imony . .
PH 8.14 ‘Arsenic ‘o .
Solids, Dissolved, mg/1 . Barium . .
Solids, Suspended, mg/l 25.0 Beryllium . .
Turbidity, NTU . Boron . .
Cadmi um . <.001
_ Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium . .
Cobalt L] .
Alkalinity . Copper . .027
Bicarbonate . Gold . .
Carbonate, mg/1 . Iron . <.050
Chloride, mg/1 . Lead . <.001
Cyanide, Total, mg/l <.010 Lithium . T
Cyanide, WAD, mg/l <.010 Magnesium . .
Cyanide, Free, mg/l . Manganese . .
Fluoride, mg/1 . Mercury . <.0002
Nitrogen, Amnonia, mg/l <.050 Molybdenum . .
Nitrogen, Nitrate, mg/1 3.56 Nickel . .
Nitrogen, Nitrite, mg/l <.050 Potassium . .
Sulfate, mg/1 : . Selenium . .
_ Silicon . .
Silver . .
Sodium . .
Strontium . .
Vanadium . .
Zinc . 155
SPECIAL TESTS VALUE
FIELD PH 8.40
FIELD EC 700.
FIELD TEMP A 0.0
FIELD FLOW <1440./D




i - MID-CONTINENT 4
.‘v(‘{)‘“; TESTING LABORATORIES, INC. |

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City, SD 57709

) (605) 348-0111

3 MYRON ANDERSEN

- BROHM MINING OORP.
P.O. BOX 485

DEADWOOD, SD 57732

: OUTFALL A
: RUBY DAM
: 01/20/93

s W1000 ,
s 19930121104
: 01/21/93

: 07:15 AM

s 01/22/93

D
<«
8 TOTAL RECOVERABLE METALS
- ’§
0 PHYSICAL PROPERTIES VALUE METALS mg/1
1ol Conductivity, umhos/cm . Aluminum
' - Hardness 392. Ant imony
o PH 7.24 Arsenic
Solids, Dissolved, mg/l . Barium
Solids, Suspended, mg/l <10.0 Beryllium
— Turbidity, NTU . Boron
Cadmium -
_ , Calcium
-/ INORGANIC & NONMETALLIC " VALUE Chromium
- Cobalt
& Alkalinity . Copper
< Bicarbonate . Gold
1“-% Carbonate, mg/1 . Iron
a Chloride, mg/l . Lead
g Cyanide, Total, mg/1 <.010 Lithium
. Cyanide, WAD, mg/1 . Magnesium
‘»‘t'_r‘ Cyanide, Free, mg/! . Manganese
~z Fluoride, mg/} . Mercury
3] Nitrogen, Amponia, mg/l <.050 Molybdenum
4 Nitrogen, Nitrate, mg/1 <.050 Nickel
\)E Nitrogen, Nitrite, mg/1 <.050 Potassium
z Sulfate, mg/1 282. Selenium
o Silicon
‘)_Z, Silver
Hug Sodium
. Strontium
J Vanadium
Zinc
W
J
APPROVED BY:
-~ DATE:

125

19

-]
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MID-CONTINENT 4
TESTING LABORATORIES, INC. i

HIGH TECKNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709
(605) 348-0111

MYRON ANDERSEN -

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RECOVERABLE METAL, O&G NOT VISIBLE

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:

OUTFALL A
RUBY DAM
01/26/93

SAMPLE TIME: -
SAMPLED BY:

w1000
19930127106
01/27/93
08:30 AM
01/28/93

DISSOLVED TOTAL

PHYSICAL PROPERTIES VALUE METALS mg/1
Conductivity, umhos/cm . Aluminum
Hardness ' . Ant imony
PH 7.46 Arsenic
Solids, Dissolved, mg/1 . Barium
Solids, Suspended, mg/l 15.0 Beryllium
Turbidity, NTU . Boron
Cadmium
Calcium
INORGANIC & NONMETALLIC VALUE Chromium
- Cobalt
Alkalinity . Copper
Bicarbonate . Gold
Carbonate, mg/1 . Iron
Chloride, mg/1 . Lead
Cyanide, Total, mg/1 '<.010 Lithium
Cysnide, WAD, mg/1 . Magnesium
Cyanide, Free, mg/1 . Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/1 <.050 Molybdenum
Nitrogen, Nitrate, mg/1 5.25 © Nickel
Nitrogen, Nitrite, mg/l <.050 Potassium
Sulfate, mg/1 . _ Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc
SPECIAL TESTS VALUE
FIELD PH 8.10
FIELD EC 650.
FIELD TEMP 2.0C
FIELD FLOW 1152./DY

<

.067

.002

.008

-050
-002

.0002

.099




TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 20 January 1993

Dilution water: Bear Butte Creek - receiving water
Age of organisms at start: <24h old

Feeding: none

End Point: mortality

Start date and time: 21 January 1993 at 1400

End date and time: 23 January 1993 at 1300

Type of exposure chamber: 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Brohm Mining
Corporation 1

Chadwick & Associates, Inc.
27 January 1993



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

ST: Acute 48h with Ceriodaphnia dubia QOPERATORS: DD, CB

Start: 21 Jan. 1993 at 1400
End: 23 Jan. 1993 at 1300
Test substance: Outfall A
Client/Project: Brohm Mining

- Test results: ,
Treatment Rev H,0O 12.5% 25% 50% 75% 100%
Control outfall A | outfall A | outfall A | outfall A | outfall A
alive/exposed 20720 20/20 20120 20/20 20/20 20/20
% Survival 100 100 100 100 100 100
Diss.Q, max. 14 7.3 1.4 73 1.2 1.1
min. 7.3 7.1 7.1 7.1 7.1 7.0
pH begin 8.00 1.82
end 8.15 8.08
Conductance max 355 904
pmho min, 353 873
Temp.°C max. 20.5 205 20.5 20.5 20.5 20.5
min. 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis:

- 48h LCSO0 (Probit Analysis) = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining Chadwick & Associates, Inc.
Corporation 2 27 January 1993
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TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Duration: 96 hours
Sample Collection procedure: grab

Sample collection date: 20 January 1993
Dilution water: Bear Butte Creek receiving water

Age of organisms at start: <5 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal

End Point(s): mortality
Start date and time: 22 January 1993 at 1330°

End date and time: 26 January 1993 at 1430

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 2

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Aeration: none

* The start date of the fathead minnow test was delayed by one day because the arrival of the
samples was unexpected and the fish were not immediately on hand.

Brohm Mining Chadwick & Associates, Inc.
Corporation 3 27 January 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae QPERATORS: DD, CB

Start: 22 Jan. 1993 at 1330
End: 26 Jan. 1993 at 1430
Test substance: Outfall A
Client/Project: Brohm Mining

Test results:
Treatment Rev. H,0 12.5% 25% 50% 5% 100%
' Control outfall A outfall A outfall A | outfall A | outfall A
alive/exposed 19/20
% Survival 95
Diss.O, max, 6.8
min. 6.4
pH begin 8.32
end 8.15
Conductance max. 375
pmho min. 305
.Temp.(°C) max, 20.8
min. 19.9

Statistical Analysis:

- 96h LCS50 (Probit Method) = ND; lack of significant mortality did not allow
. calculation. :
- NOEC (Dunnett’s Method) = 100% effluent

Brohm Mining Chadwick & Associates, Inc.
Corporation 4 27 January 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 18 DECEMBER 1992

Samples were taken on 20 January and received on 21 January 1993.

Measurement Rev. H,O Outfall A '
. Temperature (°C) 24 24
Total Hardness (mgCaCO,/L) 128 386
" pH 8.00 7.82
Alkalinity (mgCaCO,/L) 102 82
Conductivity (umho) 301 836
Dissolved Oxygen (mgO,/L) 8.8 8.0
Ammonia (mg NH,/L) 0 0
Total Residual Chlorine 0 0
(mg/L) '
Brohm Mining Chadwick & Associates, Inc.
Corporation 5 27 January 1993



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 5 to 7 Jan., 1993

g NaCl/L control 0.19 0.38 0.75 1.5 3.0
# alive/# exp. 10/10 10/10 10/10 9/10 10/10 0/20
% survival 100 - 100 10 90 100 0

LC50 (trimmed'Speaman-Karber) = 1.98g NaCl/L (95% CI, 1.73 to 2.26)

Note: This is within our accepted performance range (1.3 to 2.9) determined by 12
previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 22 to 26 Jan., 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0
# alive/# exp. 19/20 19/20 20/20 | 19/20 13/20 7/20
% survival 95 95 100 95 65 35

96h LCS0 (trimmed Spearman-Karber) = 8.49g NaCI/L (95% CI, 6.60 to 7.06)

Note: This is within our accepted performance range (6.8 to 8.5) determined by 12
previous reference tests performed.

Brohm Mining Chadwick & Associates, Inc.
Corporation 6 27 January 1993
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March 12, 1993

Mr. Steve Burkett, Chief
NPDES Branch
Management Division
U.S.E.P.A. .

999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from February 1993 requested in the order
"Docket No. CWA-V111-93-04-C.” '

If you have any further questions, please don’t hesitate to call.

Sincefely,
Brohm Mining Corporation

Stan Michals
Compliance Specialist

SM/vhc

cc: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

mumcn.mmmmmdm Mrwen Gold Corporaion



OUTFALL "B"
02-01-93
02-05-93
02-08-93
02-12-93
02-15-93
02-19-93
02-22-93
02-26-93

BROHM MINING CORPORATION
MONITORING RESULTS FROM FEBRUARY 1993
*DOCKET NO. CWA-V111-93-04-C"

FLOW GPD

© © © o o ©o o o

FIELD pH
N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 03-01-93
Project: RUBY GULCH
ELI §'s: 93-1580

Dup #1
RADIOMETRIC: METHOD 3
Gross Alpha EPA-900.0 100

‘Dup $2

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value
Uranium ' EPA-908.1 5.07
Ra226 EPA-903.1 16.30
Ra228 EPA-904.1 16.17
Gross Alpha EPA-900.0 9.33
Gross Beta EPA-900.0 35.00

Report Approved By: '4?4l'44L“L£>

tid 18560ga.qgo

Spk #1 Spk #2
3 3

Standard

4.00
14.90
14.00
15.00
44.00

Difference

1.07
1.40
2.17
-5.67
-9.00

ANALYST

DB

Analyst

DATE
SAMPLE
ANALYZED

23-Feb-93

Date

14-Apr-92
14-Apr-92
14-Apr-92
15-May-92
15-May-92



.ENERGY LABORATORIES, INC.
P.O. BOX 3258 ¢+ CASPER. WY 82602 ¢ PHONE (307) 235-0515
254 NORTH CENTER. SUITE 100 + CASPER. WY 82601 + FAX (307} 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall "A"

Sample Date: 02-17-93

Report Date: 02-24-93

Sample Number: 93-1580

RADIOMETRIC pCifl: = Det.Limit
Gross Alpha 10.7 1.0

Gross Alpha Prec. +/- 1.2

Report Approved By: Q. -LA_A?
kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SE?VICES



SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:

OUTFALL A
RUBY DAM
02/03/83

SAMPLE TIME:
SAMPLED BY:

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709
3 (605) 348-0111

w1000
19830204104
DATE RECEIVED: 02/04/83
TIME RECEIVED: 09:30 AM
REPORT DATE: 02/05/93

AOCOOUNT NUMBER

D MYRON ANDERSEN

, BROIM MINING OORP.
- P.O. BOX 485

‘ DEADWOOD, SD 57732

8
% 'c§> TOTAL RECOVERABLE METALS
D PHYSICAL PROPERTIES VALUE METALS mg/] DISSOLVED TOTAL
o Conductivity, umhos/cm . Aluminum . .096
Hardness . Ant imony . .
M 7.53 Arsenic e .

N Solids, Dissolved, mg/l . Barium . .

2 Solids, Suspended, mg/1 <10.0 Beryllium - . .
Turbidity, NTU . Boron ' e .

R Cadmi um . <.001

o Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium ' . .

5 Cobalt . .

7 Alkalinity . Copper . .013

g Bicarbonate . Gold . .
a Carbonate, mg/] . Iron . <.050

o Chloride, mg/! . Lead . <.001

g Cyanide, Total, mg/] <.010 Li thium . .

14 Cyanide, WAD, mg/1 . Magnesium . .
_/E Cyanide, Free, mg/l _ . Manganese . .

8 Fluoride, mg/1 . Mercury . <.0002
.2 Nitrogen, Ammonia, mg/l <.050 Molybdenum . .
./'g; Nitrogen, Nitrate, mg/1 5.41 Nickel . .

: Nitrogen, Nitrite, mg/1 <.050 Potassium . .
- Sulfate, mg/1 . Selenium . .
3 Silicon . .
ug Silver . .

Sodium . .
J Strontium . .
Vanadium . .
o "~ 2inc . .069
J :
J | SPECIAL TESTS VALUE

: FIELD PH . 7.90 APPROVED BY: 2
J FIELD BC 550.

., FIELD TB®P 2.0 DATE: ok -0f-
S FIELD FLOW 5760.



J

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709
(605) 348-0111

STAN MICHALS

BROEM MINING CORP.

P.O. BOX 485

~DEADNOOD, SD 57732

—

FORM 106-A

O QO O

L.
(5.
| .

Jg o w0

N

-

"

1

-V

~ GRELIND PRINTING CENTER - RAPID CFTY S.0.

e

.

Je=CU L O C

TOTAL RECOVERABLE, O & G NOT VISIBLE

E
:

" DATE RECEIVED
TIME RECEIVED
REPORT DATE

SAMPLE NAME:
DESQRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

|

OUTFALL A
RUBY DAM
02/09/93

w1000
19930210101
02/10/93
06:15 AM
02/11/93

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, wnhos/cm . ~ Aluwminum . <.050
Hardness . Ant imony . .

PH : 7.46 Arsenic . .
Solids, Dissolved, mg/l . Barium . .
Solids, Suspended, mg/l <10.0 Beryllium . .
Turbidity, NTU . Boron ' . .
Cademi um . .001
Calcium . .
INORGANIC & NONMETALLIC VALUE Chromi um . .
Cobalt . .
Alkalinity . Copper . .007
Bicarbonate . Gold . .
Carbonate, mg/1 . Iron . <.050
Chloride, g/l . Lead . .001
Cyanide, Total, mg/l <.010 Lithium . .
Cyanide, WAD, mg/l . Magnesium . .
Cyanide, Free, mg/l . Manganese . .
Fluoride, mg/1 . Mercury . <.0002
Nitrogen, Ammonia, mg/l <.050 Molybdenum . .
Nitrogen, Nitrate, mg/] 5.21 Nickel . .
Nitrogen, Nitrite, mg/1 <.050 ~ Potassium . .
Sulfate, mg/1 . Selenium . .
Silicon . .
Silver . .
Sodium . .
Strontium . .
Vanadium . .
Zinc . .073

SPECIAL TESTS VALUE
Flgg ™ 3.0 APPROVED BY
FI BC 610.

PIELD pH 1.8 mre: _C (1193
FIELD FLOW IR0/ day {



 MID-CONTINENT 4§
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OtL ANALYSIS
AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 02/17/93
SAMPLE TIME: :
SAMPLED BY:

2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111
ACCOUNT NUMBER: W1000
1 LAB NUMBER: 19930218106

~ STAN MICHALS DATE RECEIVED: 02/18/93
BROHM MINING CORP. TIME RECEIVED: 06:45 AM
P.O. BOX 485 REPORT DATE: 02/19/93
=~ DEADWOOD, SD 57732 . :

.

ﬁ‘S TOTAL REOOVERABLE METALS,08G NOT VISIBLE
o
(e}
D PHYSICAL PROPERTIES VALUE METALS mg/1 DI1SSOLVED TOTAL
Conductivity, wushos/cm . Aluminum . .129
= Hardness 476. Ant imony . .
) PH 7.57 Arsenic . <.001
Solids, Dissolved, mg/1 . . Barium . .
N - Solids, Suspended, mg/l <10.0 Beryllium
_ Turbidity, NTU . . Boron . .
_ Cadmi um . <.001
) Calcium 152, .
INORGANIC & NONMETALLIC VALUE Chromi um
S — [ Cobalt . .
-~ 0 Alkalinity : . . Copper . - .010
~ ;_’ Bicarbonate . Gold . .
5 Carbonate, mg/1 . Iron . T .154
: g Chloride, mg/1 ' . ~ Lead . <.001
g Cyanide, Total, mg/1 <.010 Lithium . .
¢ Cyanide, WAD, mg/} © <.010 Magnesium 23.5 .
E Cyanide, Free, mg/l . . Manganese : . . <.050
z Fluoride, mg/] S Mercury . - <.0002
,g Nitrogen, Ammonia, mg/] <.050 Mol ybdenum . .
NE Nitrogen, Nitrate, mg/l 5.78 Nickel . .
' E Nitrogen, Nitrite, mg/l <.050 Potassium . .
& Sulfate, mg/l 356. Selenium . <.005
‘)2' ~ Silicon . .
2 Silver . .001
- Sodium . R
D) Strontium . .
3 Vanadium . .
Zinc . .069
D)
T | |
) SPECIAL TESTS VALUE
FIEED H 7.40 - APPROVED BY:
FIELD EC 400. 4 ‘ : .
) FIELD TEMP 0.0 mre:__2~19-93

DISCHARGE 4320. /DY



OUTFALL A

0 SAMPLE NAME:
' DESCRITPION: RUBY DAM
SAMPLE DATE: 02/23/93
$ | SAMPLE TIME:
Sal . e SAMPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709
23 (605) 348-0111
ACOOUNT NUMBER: W1000
LAB NUMBER: 19930224102
D) STAN MICHALS DATE RECEIVED: 02/24/93
BROHM MINING OORP. TIME RECEIVED: 06:15 AM
P.O. BOX 485 REPORT DATE: 02/25/93
9 DEADWOOD, SD 57732
)
o }g )
O g TOTAL RECOVERABLE
O PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, wshos/cm . Aluminum . .064
O Hardness . _Ant imony . .
PH 7.71 Arsenic . .
, Solids, Dissolved, mg/1 . Barium . .
D Solids, Suspended, mg/l <10.0 Beryllium . .
by Turbidity, NTU . Boron . .
' Cadmi um . .002
D) Calcium .. .
INORGANIC & NONMETALLIC VALUE Chromi um . .
G Cobalt . .
8k - Alkalinity . Copper . .007
& Bicarbonate . | Gold . .
g Carbonate, mg/1 . Iron . .159
& Chloride, mg/1 . Lead . .002
& Cyanide, Total, mg/1 <.010 Lithium . .
.« Cyanide, WAD, mg/1 <.010 Magnesium . .
J Cyanide, Free, mg/1 . Manganese . .
b 'Fluoride, ng/1 . Mercury . <.0002
; Nitrogen, Ammonia, mg/l <.050 Molybdenum . .
l : Nitrogen, Nitrate, mg/l 4.25 . Nickel . .
' Nitrogen, Nitrite, mg/1 - €,.050 " Potassium . .
; Sulfate, mg/l . ~ Selenium . .
o | Silicon . .
Silver . .
, Sodium . .
@) Strontium . .
l ’ vmim . .
Zinc . .085
O
dl - . - ,
Q SPECIAL TESTS VALUE
FIELD TEMP 1.0 APPROVED BY: 2z
@) FIELD EC 620. |
: FIELD pH 1.80 , DATE: ___ 0Jd-20-73
95 FLOW - 2880. /DY



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Duration: 48 hours .

Sample Collection procedure: grab

Sample collection date: 17 February 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <24h old
Feeding: none

End Point: mortality

Start date and time: 18 February 1993 at 1130
End date and time: 20 February 1993 at 1130
Type of exposure chamber: S0ml disposable plastic cups
Volume of exposure chamber: 25 ml

* Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C £ -l-

Standard toxicant used: NaCl

Brohkm Mining

Chadwick & Associates, Inc.
26 February 1993



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

. Start: 18 Feb. 1993 at 1130
End: 20 Feb. 1993 at 1130
Test substance: Outfall A
Client/Project: Brohm Mining

Test results:

Treatment

2020
100
6.5
6.3
821
8.66
802
pmho min. - 746 361 873
Temp,°C max, 20.8 20.8 20.8 20.8 20.8 20.8 20.8
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1
Statistical Analysis:
- 48h LC50 = ND; lack of mortality did not allow calculation
- NOEC (Dunnett’s Method) = 2100% effluent
Brohm Mining | Chadwick & Associates, Inc.

Corporation ' 2 26 February 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program .

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection date: 17 February 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run
Agg_oio_rgmgs_t_m_amm ‘<7 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal
End Point(s): mortality

S_Lag_d_am_md_ﬂm:_ 18 February 1993 at 1200

End date and time: 22 February 1993 at 1200

Type of exposure chamber: 400 ml glass beakers

- Volume of exposure solution: 300 m!

!ﬂg. mber of Animﬂs exposed/chamber: 10

Number of replicates/treatment: 2

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Aggf_qg: none

Brohm Mining Chadwick & Assoclates, Inc.
Corporation 3 _ 26 February 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae QPERATORS: DD, CB

Start: 18 Feb. 1993 at 1200
End: 22 Feb. 1993 at 1200

Test substance: Outfall A

Client/Project: Brobm Mining
Test results _ .
Recon. Receive 12.5% 25% 50% 5% 100%
Treatment H,0O H,0 outfall | outfall | outfall outfall | - outfall
Control Control A A A A A
alive/exposed 20720 - 2020 20/20 20/20 20/20 20/20 19720
"~ % Survival 100 100 100 100 100 100 95
Diss.O, max, 6.3 6.3 6.1 6.7 6.8 6.8 6.9
min. 6.1 5.8 5.8 6.6 6.0 6.0 6.7
pH begin 8.21 8.05 .59
end 8.22 8.25 8.04
Conduct, max, 120 369 970
pmho min. 700 305 935
Temp.(°C) m 210 210 21.0 21.0 21.0 210 21.0
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1
Statistical Analysis:
- 96h LC50 = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 100% effluent
Brohm Mining ' : Chadwick & Associates, Inc.

Corporation _ 4 26 February 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED

Samples were taken on 17 February and received on 18 February 1993: Outfall B was not received.

Measurement
Temperature (°C) 19.0 19.0
Total Hardness (mgCaCO,/L) 118 440
I pH 8.05 1.59
Alkalinity (mgCaCO,/L) 98 78
Conductivity (umho) 312 862
F Dissolved Oxygen (mgO,/L) 11.0 10.7
I - Ammonia (mg NH,/L) 0 0
l Total Residual Chlorine 0 0.05
(mg/L)
Brohm Mining
Corporation 5

Chadwick & Assoclates, Inc.
26 February 1993



¢ - . , (

. SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 23 t 25 Feb., 1993

g NaCl/L control 1.0 1.5 2.0 25 3.0
# alive/# exp. 10/10 10/10 19/10 18/20 9/10 6/20
% survival 100 00 | 95 | 90 9% 30 j

LCS0 (Probit Analysis) = 2.56g NaCl/L (95% CI, 2.34 to 2.88)

Note: This is within our accepted performance range (1.5 to 2.9) determined by 12
previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 19 to 23 Feb., 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0 Il
# alive/# exp. 19/20 19/20 20/20 19/20 13720 7120
% survival 95 95 100 95 65 35

96h LC50 (Probit Analysis) = 8.38g NaCl/L (95% CI, 8.10 to 8.78)

Note: This is within our accepted performance range (6.8 to 8.5) determined by 12
previous reference tests performed.

Brohm Mining _ : Chadwick & Associates, Inc.
Corporation 6 26 February 1993



April 19, 1993 |

Mr. Steve Burkett, Chief -
NPDES Branch
Management Division.
U.S.E.P.A.

999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burket{:

Enclosed are the monitoring results from March 1993 requ‘ested in the order
"Docket No. CWA-V111-93-04-C.”

If ybu have any further queStions, please don’t hesitate to call.

Sincerely,
Brohm Mining Corporation

P midd
. Stan Michals -
Compliance Specialist

SM:sm-
ENVINEPAMARRP.SM

cc: Steve Pirner, SDDENR
Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a wholly owned affiiate of M Mirwen Gold Corporation
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2381 'S. Plaza Dr. « PO. Box 3388 ¢ Rapid City, SD 57709
(605) 348-0111

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS,08G NOT VISIBLE

PHYSICAL PROPERTIES VALUE
Conductivity, umhos/cm .
Hardness .
PH : 7.50
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/1 <10.0
Turbidity, NTU .
INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/l <.010
Cyanide, WAD, mg/1 .010
‘Cyanide, Free, mg/1 .
“iFluorlde, mg/1 :
.055
4.60
<.050

METALS mg/1

DESCRITPI(N
SAMPLE DATE:

-

SAMPLE TIME:

SAMPLED BY:

ACOOUNT NUMBER:
LAB NUMBER:
DATE RECEIVED
TIME RECEIVED
REPORT DATE:

RUBY DAM
03/02/93

w1000

19930303101

03/03/93
06:40 AM
03/04/93

',Vanadlum

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmi um
Calcium
Chromi um
Cobalt
Copper
Gold
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
‘Potassium
Selenium
Silicon
Silver
Sodium
/Strontium

-Zinc

.120
.001

<.0002




= o

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

OUTFALL A
RUBY DAM
03/09/93

: W1000

19930310101
03/10/93
07:10 AM

: 03/11/93

DISSOLVED TOTAL

e 2381°S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
O : : (605) 348-0111
(9 2 'STAN MICHALS
f BROIM MINING OORP.
.| . P.0. BOX 485
© L DEADWOOD, SD 57732
Q-
LUlig
) § TOTAL RECOVERABLE METALS,0&G NOT VISIBLE
O!
Q . PHYSICAL PROPERTIES VALUE METALS mg/1
i Conductivity, wunhos/cm . Aluminum
& I Hardness . Ant imony
. PH ' 6.79 Arsenic
4 Solids, Dissolved, mg/1 . Barium
O Solids, Suspended, mg/l <10.0 Beryllium
Lulil ' Turbidity, NIU . Boron
Cadmium
O Calcium
INORGANIC & NONMETALLIC VALUE Chromium
Cobalt
OF; Alkalinity . Copper
e Bicarbonate . Gold
g: Carbonate, mg/1 . . Iron
O&f Chloride, mg/1 . Lead
z Cyanide, Total, mg/l <.010 Lithium
T Cyanide, WAD, mg/l <.010 Magnesium
OE, Cyanide, Free, mg/1 . Manganese
UUU%"' "Fluoride, mg/1 . . Mercury
zj;_‘ - Nitrogen, Ammonia, mg/l - 079 Molybdenum
OEl. .. Nitrogen, Nitrate, mg/1 5.46 Nickel
k3 Nitrogen, Nitrite, mg/1 - <.050 Potassium
o ... Sulfate, mg/l . Selenium
&z oLy Silicon
uw Silver
o Sodium
O : ~ Strontium

3 o Zinc

Qf; . E

.290

. .143
. <.050
. <.001




NG LABORATORIES, INC.

AND ENVIRONMENTAL TESTING

FiGH TECHNDLOGY OIL ANALYSIS

2381 S Plaza Dr. « PO. Box 3388 * Rapid City, SD 57709

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 03/16/93
SAMPLE TIME: ,
SAMPLED BY:

i
s I (605) 348-0111
ACOCOUNT NUMBER: W1000
y : LAB NUMBER: 19930317101
) 'STAN MICHALS DATE RECEIVED: 03/17/93
BROHEM MINING CORP. TIME RECEIVED: 08:00 AM
P.O. BOX 485 REPORT DATE: 03/18/93
o) DEADWOOD, SD 57732
D
T
3 z TOTAL REC....OIL & GREASE-NONE VISIBLE
[@]
O PHYS ICAL- PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, uehos/cm . Aluminum . <.050
O Hardness 421. Ant imony . .
; PH 1.24 Arsenic . <.001
: Solids, Dissolved, mg/1 . Barium . .
0o Solids, Suspended, mg/1 <10.0 Beryllium . .
il Turbidity, NTU . Boron . .
- Cadmi um . .002
) Calcium 132. .
, INORGANIC & NONMETALLIC VALUE Chromium . .
" Cobalt . .
Da Alkalinity . Copper . 011
e Bicarbonate . Gold . .
o Carbonate, mg/1 . Iron . <.050
OF Chloride, mg/1 . Lead . <.001
£ Cyanide, Total, mg/1 <.010 Lithium . .
o Cyanide, WAD, mg/l <.010 Magnesium 22.2 .
OQE:  Cyanide, Free, mg/l . Manganese . .084
15352 Fluoride, mg/1 . Mercury . <.0002
e 1Nxtrogen, Ammonia, mg/1 <.050 Molybdenum . .
C)Ei‘ - Ni 'vN)trate, ng/1 8.66 Nickel . .
E5 .,;g:.mtrog*en-,«;mtnte, ng/1 <.050 Potassium . .
oF 1 Sulfate, mg/l 300. Selenium . <.005
O - . o e Silicon . .
Wi =l Silver . <.001
0‘ ' Sodium . .
Q - Strontium . .
: Vanadium . .
v Zine: . .096
h( d L :-':, : ,’ .'7':"". .
1.0 APPROVED BY: QQM@V ,,‘/((0/)}
650.
7.6 DATE 3‘1 3 '93

7560.
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"TESTING! LABORATORIES INC ,

" “HuGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. « PO. Box 3388 » Rapid City, SD 57709
(605) 348-0111

STAN MICHALS

- BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RBECOVERABLE METALS

Sulfate, ng/l

PHYSICAL PROPERTIES VALUE
Conductivity, umhos/cm .
Hardness .
PH 6.92
Solids, Dissolved, mz/1 .
Solids, Suspended, mg/l -13.0
Turbidity, NTU .
INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate e
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/l <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/l .
Fluoride, mg/1 .

" Nitrogen, Ammonia, mg/1 <.050

" Nitrogen, Nitrate, mg/1 9.07
‘Nitrogen, Nitrite, mg/1 057

METALS mg/1

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

ACOOUNT NUMBER:

OUTFALL A
RUBY DAM
03/22/93

w1000
19930323102
03/23/93
06:00 AM
03/24/93

DISSOLVED - TOTAL

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobal t
Copper
Gold

Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Mol ybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

APPROVED BY
DATE

1

<

® 8 & © ® 6 & 6 8 9 B S O ¢ e * & e B e & & ° e e & o »

13

.002

.020

.847
.002

.0002

a2-H-73




TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Duration: 48 hours |

Sample Collection procedure: grab

Sample collection date: 16 March 1993

- Dilution water: BB Creek receiving water; a separate reconstituted water control was also run
Age of organisms at start: <24h old |

Feeding: none |

~ End Point: mortality

Start date and time: 17 March 1993 at 1315

End date and time: 19 March 1993 at 1300
MMM 50ml dlsposable plastic cups
Yolume of exposure chamber: 25 ml

Number of Animals exposed/chamber: 5

Number of replicates/treatment: 4

Test temperature: 20°C + 1

Standard toxicant used: NaCl

: Chadwick & Assoclates, Inc.
E! 25 March 1993



SUMMARY RESULTS OF CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 17 Mar. '1993 at 1315
End: 19 Mar. 1993 at 1300
-Test substance: Outfall A
Client/Project: Brohm Mining

7 Test results:

Treatment

- 48h LC50 = ND; lack of mortality did not allow calculation
- NOEC (Dunnett’s Method) = 2100% Outfall A

Chadwick & Associates, Inc.
: 25 March 1993




TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Mﬂhﬂl EPA Region VIII 1992 NPDES WET Control Progrém
Test Duration: 96 hours

- Sample Collection procedure: grab
Sample collection date: 16 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run |
Age of organisms at start: <7 days old |
Feeding: 0.1 mL A('temia nauplii prior to test initiation and prior to the 48h renewal
End Point(s): mortality

Sm_dm;_agj_ﬁm: 17 March 1993 at 1330

Egg__d_a;_e_md_;m:‘ﬂ March 1993 at 1300

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Mﬂm&&q@mﬂm 10

Number of rgnliggt_@g/gga. tment: 3

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Aeration: none

| Brohm yining ' Chadwick & Associates, Inc.
"t Corporation o 3 25 March 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae QP;EL_A_’LQ&S DD, CB, MS

Start: 17 Mar. 1993 at 1330
End: 21 Mar. 1993 at 1300
Test substance: Outfall A

Client/Project: Brohm Mining
Test results: ___
_ Recon.
Treatment H,O0
alive/exposed
% Survival 100 100 97 100 97 100 100 ||
Diss.Q, max, 6.4 6.7 64 | 63 6.4 6.3 6.5
min. 6.2 6.2 6.2 6.1 62 | 6.2 6.2
end 8.36 8.14 : : : 7.78
Conduct. umho 645 316 | _ 887
max./min. 622 298 856
Temp.(°C) max, 20.4 20.4 20.4 20.4 20.4 204 20.4
 min. 20.0 20.0 20.0 20.0 | 20.0 20.0 20.0
istical Analysis:

- 96h LC50 = ND; lack of mortality did not allow calculation.
- - NOEC (Dunnett’s Method) = 2100% Outfall A

Brohm Mining Chadwick & Associates, Inc.
Corporation , 4 4 25 March 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 17 MARCH 1993

Sampi&s were taken on 16 March 1993: Outfall B was sampled on 23 March and received on i4 '-March.

Measurement Recon. H,O BB Crk. Rev. H,0 Outfall A

Temperature (°C) 23.0 20.0 20.0

Total Hardness (mgCaCO,/L) 94 104 390

pH 8.48 8.09 7.69
| Alkalinity (mgCaCO,/L) 94 88 54 1
ﬂ Conductivity (umho) 602 299 839 |

ﬂ Dissolved Oxygen (mgO,/L) 6.7 9.9 8.5

ﬂ Ammonia (mg NH,-N/L 0 0.16 0.20

H ‘Unionized Ammonia (mg NH,) <0.01 0.01
~ Total Residual Chlorine 0 0 0 1'
| _ (mg/L) 7

\

Brohm Miniug . Chadwick & Assoclates, Inc.
Corporation 5 25 March 1993



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 16 to 18 Mar. 1993

g NaCl/L control 1.0 1.5 2.0 2.5 3.0
# alive/# exp. | 10/10 10/10 19/10 18/20 17/20 8/20
| % surviva 100 100 95 90 85 0 |
LC50 (Probit Analysis) = 3.03g NaCl/L (95% CI, 2.67 to 4.08)
Note: This is within our accepted performance range (1.2 to 3.2) determined by 12

previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 17 to 21 Mar. 1993

[[ g NaCl/L control 6.0 7.0 75 | 80 9.0 "
| # alive/# exp. 20/20 1920 | 1720 | 14120 9/20 6/20
% survival 100 95 85 70 45 30

96h LC50 (Probit Analysis) = 8.12g NaCI/L (95% CI, 7.74 to 8.71)

Note:

Brohm Mining
Corporation

This is within our accepted performance range (7.0 to 8.8) determined by 12

previous reference tests performed.

a

Chadwick & Associates, Inc.

25 March 1993



- [”[ﬂﬁ,/ ENERGY LABORATORIES, INC.
P.O. BOX 3258 * CASPER. WY 82602 + PHONE (307) 235-0515

254 NORTH CENTER. SUITE 100 ¢ CASPER, WY 82601 FAX ( - A
LABORATORIES . 307) 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall "A"

Sample Date: 03-18-93

Report Date: 04-01-93

Sample Number: 93-7977

RADIOMETRIC pCi/l: Det.Limit
Gross Alpha 1.3 1.0

Gross Alpha Prec. +/- 0.5

Report Approved By: AA M

kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BROHM MINING CORPORATION
MONITORING RESULTS FROM MARCH 1993
"DOCKET NO. CWA-V111-93-04-C"

OUTFALL "B" . FLOW. GPD - FIELD pH
03-01-93 0 | N/A
03-05-93 0 N/A
03-08-93 - 0 | N/A
03-12-93 0 NA
03-15-93 0 N/A
03-19-93 0 N/A
03-22-93 56880 3.4
03-26-93 284040 3.4

03-29-93 254880 3.5

ENVIEPAMARRP.SM



.+'PO.‘Box 3388 * Rapid City, SD 57709

o -(605) 348-0111
- ACOOUNT NUMBER: W1000
v o . . LAB NUMBER: 19930323103
o STAN MICHALS | DATE RECEIVED: 03/23/93
] ‘BROMM MINING OORP. TIME RECEIVED: 06:00 AM
i P.O. BOX 485 ' REPORT DATE: 03/24/93
o DEADWOOD, SD 57732 - : |
TOTAL RECOVERABLE METALS,08G ‘NOT VISIBLE
. VALUE METALS mg/1 DISSOLVED TOTAL
Y . . Aluminum S 55.5
O | “iHardness N 668. Ant imony . .
S - PH B : 3.02 Arsenic . .225
" .. Solids, Dissolved, mg/1 . Barium . » .
O 1 Solids, Suspended, mg/1 98.0 Beryllium . .
‘Turbidity, NTU . Boron . ‘ .
o - 3 Cadmium . . .058
o e ~ Calcium 189, .
' INORGANIC & NONMETALLIC VALUE : Chromium . .
" Cobalt . .
e g ’ Alkalinity . . Copper . 4.41
- > Bicarbonate . Gold . .
! UUE; Carbonate, mg/1 . . , Iron . 53.3
0L Chloride, mg/1 ‘ . Lead . .010
&: Cyanide, Total, mg/1 <.010 Lithiun . .
& <.010 Magnesium - 4T.7T .
O E; B .o Manganese . 14.8
& . , Mercury . . . <.0002
o . .743 Molybdemm . .
Oz 1.46 - . - Nickel =~ . .
Ei _Potassium - -, .
Selenium ~ 777 7 <,005
e ‘Silver N 005 )

V'SoditAm
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2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City, SD 57709 -

(605) 348-0111

STAN MICHALS

BROHM MINING CORP.

P.O. BOX 485

DEADWOOD, SD 57732

R e dhite e

TOTAL REOCOVERABLE METALS,0&G NOT VISIBLE

PHYSICAL PROPERTIES

VALUE

Conductlnty, _unhos/un
Hardness

"PH

Solids, Dissolved, mg/l
Solids, Suspended, mg/1
Turbidity, NTU

INORGANIC & NONMETALLIC

3.33

175.

VALUE

Alkalinity

Bicarbonate

Carbonate, mg/l1
Chloride, mg/1

Cyanide, Total, ng/l
Cyanide, WAD, mg/]
Cyanide, Free, mg/1
Fluoride, mg/1
‘Nitrogen, Ammonia, mg/1
Ni rogen, Nltrate, mg/1

.265
2.32
<,050

113760.

OUTFALL B

DESCRITPION: OUTFALL BY SW-2

SAMPLE DATE: 04/01/93
SAMPLE TIME:
SAMPLED BY:

ACOOUNT NUMBER: W1000

LAB NUMBER: 19930402114

DATE RECEIVED
TIME RECEIVED
REPORT DATE:

04/02/93
06:00 AM
04/06/93

METALS mg/1 DISSOLVED TOTAL
Aluminum . 19.6
Ant imony . .
Arsenic . .031
Barium . .
Beryllium . .
Boron . .
Cadmium . .040
Calcium . .
Chromium . .
Cobal t . .
Copper . 1.44
Gold . .
Iron . 14.9
Lead . .006
Lithium . .
Magnesium . .
Manganese .

Mercury . <.0002
Molybdenum . .
Nickel . .
Potassium . .
Selenium . .
Silicon . .

Silver . .
Sodium . .
Strontium . .
Vanadium . .

.143

ancf-:'




LITERATURE CITED:

USEPA Region VIII. 1992. NPDES whole effluent toxics control program March, 1992. Denver,
Colorado. ‘

Weber, C.1. ed. 1991. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine -
Organisms. 4th Edition. U.S. Environmental Protection Agency, Environmental Monitoring and
Support Laboratory, Cincinnati, Ohio. EPA/600/4-90/027.

Brohm Mining . Chadwick & Associates, Inc.
Corporation ’ 1 31 March 1993




TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall B,

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection date: 23 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <24h old

Feeding: none

End Point: mortality

Start date and time:  Untreated -- 24 March 1993 at 1230 pH treated - 24 March 1993 at 1300

En ime: Untreated - 26 March 1993 at 1230  pH treated — 26 March 1993 at 1245

Type of exposure chamber: 50ml disposable plastic cups
Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: S

Number of replicates/treatment: 4

Test Igmp_g;amrg: 20°C + 1

Standard toxicant used: NaCl

Brohm Mining Chadwick & Associates, Inc.
Corporation 2 31 March 1993




SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated OutfallB

TEST: Acute 48h with Ceriodaphnia dubia . QPERATORS: DD, CB N

Start: 24 Mar. 1993 at 1230
End: 26 Mar. 1993 at 1230

Test substance: Untreated Qutfall B
Client/Project: Brohm Mining
Test results:
Recon. | Receive. | 12.5% 25% 50% 75% 100%
Treatment H,0 H,0 Outfall Outfall ' | Outfall Outfall | Outfall
Control Control B B B B B
alive/exposed 20/20 20/20 020 020 0/20 0/20 0/20
% Survival 100 100 0o 0 0 0 0
Diss.O, max, 7.0 7.1 7.2 7.2 7.1 7.0 7.2
min. 6.2 6.2
H begin 8.53 8.13 1.73 4,94 3.99 3.42 3.36
end 8.20 7.74 3.27
Conduct ymho 671 302 1931
max./min, 642 277
Temp,°C m 20.8 205 | 205 20.5 20.5 20.5 20.5
min. 20.5 20.8 '

Statistical Analysis: recorded as % untreated Outfall B

-48h LC50 = <12.5% — A precise LC50 could not be found since no partial
mortalities occurred.
- NOEC (Dunnett’s Method) = <12.5% Untreated Outfall B

Brohm Mining ' Chadwick & Associates, Inc.
Corporation 3 31 March 1993




SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia  QPERATORS: DD, CB

Start: 24 Mar. 1993 at 1300
End: 26 Mar. 1993 at 1245

Test substance: pH treated Outfall B

Client/Project: Brohm Mining
Test results:
I? e
Recon. 12.5%
Treatment
alive/exposed 0/20
% Survival 100 100 90 95 75 80 0
Diss.Q, max, 7.0 13 1.0 6.9 6.9 6.8 6.8
min, 6.2 6.4 6.3 6.4 6.4 6.3 6.3
H in 8.53 7.99 7.89 to 7.81 to 7.59 to 7.32t0 1.25
end 8.20 8.00 7.92* 7.82* 7.76* 7.57 7.03
n mho 671 302 2060
max./min. 642 300 2300
Temp.°C m 20.8 - 20.8 20.8 20.8 20.8 20.8 20.8
min. 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis: recorded as % pH treated Outfall B

- 48h LC50 (trimmed Spearman/Karber method) = 73.1% (95% CI, 62.9 to 85.0)
- NOEC (Dunnett’s Method) = >25%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range.
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining Chadwick & Associates, Inc.
Corporation 4 : 31 March 199,3‘




TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS: Outfall B

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours
Sample Collection procedure: grab
Sample collection date: 23 March 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <4 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal

End Point(s): mortality
t ime:  untreated -- 24 March 1993 at 1300
End date and time:  untreated — 28 March 1993 at 1230
Type of exposure chamber: 400 ml glass beakers
Volume of exposure solution: 250 ml
Number of Animals exposed/chamber: 10
Number of replicates/treatment: 4
Test temperature: 20°C # 1
Standard toxicant used: NaCl

Aeration: none

Brohm Mining
Corporation : 5

pH treated -- 24 March 1993 at 1330

pH treated -- 28 March 1993 at 1200

Chadwick & Associates, Inc.
31 March 1993




SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae

Start: 24 Mar. 1993 at 1300
End: 28 Mar. 1993 at 1230

Test substance: untreated Outfall B

OPERATORS: DD, CB, MS

Client/Project: Brohm Mining
Test results:
Receive
Treatment H,0
Control
alive/exposed
,L % Survival 100 100 0 0 0. 0 0
Di m 6.2 6.7 6.6 6.8 6.9 6.9 6.9
‘min. 5.8 6.2
pH begin 8.53 1.99 7.25 4.87 4.00 3.37 3,36
end 8.30 8.31 3.27
Conduct. umho 671 303 1805
max./min. 625 257
Temp . (°C) m 20.8° 20.8 20.5 20.5 20.5 20.5 20.5
min. 20.2 20.2

Statistical Analysis: recorded as % untreated Outfall B

-96h LC50 = <12.5% — A precise LC50 could not be found since no partial
mortalities occurred.
- NOEC (Dunnett’s Method) = <12.5% untreated Outfall B

Chadwick & Associates, Inc.
31 March 1993

Brohm Mining
Corporation 6




SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae

Start: 24 Mar. 1993 at 1400
End: 28 Mar. 1993 at 1330
Test substance: pH treated Outfall B

QOPERATORS: DD, CB, MS

Client/Project: Brohm Mining
Test results:
Recon. Receive
Treatment H,O H,0
Control Control
alive/exposed 40/40 40/40 40/40 38/40 39/40 37/40 39/40
% Survival 100 100 100 95 98 93 98
Diss.Q, m 6.2 6.3 6.5 6.5 64 63 6.4
min 5.8 6.0 6.1 6.0 6.1 6.0 6.0
H begin 853 1.99 7.82t0 | 7.70to | 7.37t0 -| 7.10 to 1.25
end 8.30 8.04 8.21 8.13* | 7.96" 7.76* 7.59
Conduct. pmho 671 316 | | | 887
max./min. 625 298 856
Temp.(°C) m 20.8 20.8 20.8 20.8 20.8 20.8 20.8
min. 20.2 20.2 20.2 20.2 20.2 20.2 20.2
Statistical Analysis: recorded as % pH treated Outfall B
- 96h LC50 = ND; lack of mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 2100%
x ~ The pH rheasurements of the middle ranges of the Outfall dilutions are given as a range.
Initial pH’s were recorded for the controls and the 100% only.
Brohm Mining Chadwick & Associates, Inc.
Corporation 7 31 March 1993




WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 24 MARCH 1993

Samples were taken on 23 March 1993: Outfall A was sampled on 16 and tested on 17 to 21 March.

Reconstituted | BB Creek® | Untreated
H,0° Receiving H,0 | Outfall B
Temperature (°C) 24.0/23.0 20.0/20.0 20.0 20.0/20.0
Total Hardness (mgCaCO,/L) 202 / 198 106 / 108 700 740 / 720
pH 8.53/8.50 7.99/8.00 3.36 - 7.25°/7.13*
Alkalinity (mgCaCO,/L) 136 / 130 80 / 84 ND° 76 / 68
Conductivity (umho) 610/ 621 287 /373 1442 2010 / 1948
Dissolved Oxygen (mgO,/L) 75/6.9 11.2¢/7.8 11.7¢ 7.5/6.2
Ammonia (mg NH,-N/L 0 0.22/0.35 2.11 2.49/1.57
Unionized Ammonia (mg NH,*) 0 0.01/0.01 0.00 0.02 /0.01
Total Residual Chlorine 0 0.05/0 10.08 0.52/0.48°
(mg/L)

Brohm Mining
Corporation

For these samples, two batches were prepared. They are recorded as 1st batch/2nd
batch. The first set was prepared on 24 March and the second set was prepared on 26
March, 1993.

Alkalinity for the untreated Outfall B could not be determined because the methodology
requires that the pH be > 4.5.

Samples arrived supersaturated and were aerated for 1 to 1'4 hours to bring the saturation
to a near normal level to begin the test.

The pH was artificially raised with 1IN NaOH to achieve a pH of 7 to 8 for use as pH
treated Outfall B.

A large increase in total residual chlorme was detected followmg pH treatment. Because
chlorine was not detected in the untreated sample, we suspected that an interference to
our Hach Colorimeter was created after raising the pH. To prove this, we tried to
remove the chlorine from 100 mL sample of the pH treated Outfall with sodium
thiosulfate. After adding 10X the recommended amount of sodium thiosulfate for
removal of 0.5 mg TRC/L and not detecting a decrease in TRC with the meter, we
concluded that the readings were bemg influenced by some other constituent released with
the increase in pH.

Chadwick & Associates, Inc.
8 _ 31 March 1993



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA
Test date; 16 to 18 Mar. 1993

e e e e
g NaCl/L control 1.0 L5 20 25 3.0 l

# alive/# exp. 10/10 10/10 19/10 18/20 17120 8/20
% survival 100 100 95 90 8s 40

LC50 (Probit Analysis) = 3.03g NaCl/L (95% CI, 2.67 to 4.08)

Note: This is within our accepted performance range (1.2 to 3.2) determined by 12
previous reference tests performed. -

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 24 to 28 Mar. 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0
# alive/# exp. 20/20 20/20 19/20 15/20 13/20 120
% survival 100 100 95 75 65 5

96h LC50 (Probit Analysis) = 8.05g NaCl/L (95% ClI, 7.83 to 8.33)

Note: This is within our accepted performance range (7.0 to 8.8) determined by 12
previous reference tests performed.

Brohm Mining Chadwick & Associates, Inc.
Corporation 9 31 March 1993



ENERGY LABORATORIES, INC.

PHONE (307) 235-0515

254 NORTH CENTER, SUITE 100 + CASPER. WY 82601 ¢
LABORATORIES

L /[”[”ﬁy P.O. BOX 3258 + CASPER. WY 82602 «

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.:
Sample Date:
Report Date:
Sample Number:
RADIOMETRIC pCi/l:

Gross Alpha
Gross Alpha Prec. +/-

Outfall "B"

03-23-93
04-01-93
93-8207

16.4
0.9

Report Approved By: »d. —L‘L‘7

kmk

Det.Limit

1.0

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES

FAX (307) 234-1639



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 04-05-93
ELI #'s: 93-8207 & 93-7977

Dup #1
RADIOMETRIC: METHOD S
Gross Alpha EPA-900.0 100

Dup #2
3

100

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value
Uranium EPA-908.1 5.07
Ra226 EPA-903.1 16.30
Ra228 EPA-904.1 16.17
Gross Alpha EPA-900.0 9.33
Gross Beta EPA-900.0 35.00

Report Approved By: /eéz.Z£z~lL;

tld 8207ga.qgc

Spk #1  Spk #2
3 %

Standard Difference

4.00
14.90
14.00
15.00
44.00

1.07
1.40
2.17
-5.67
-9.00

ANALYST

DB

Analyst

DB
DB
DB
DB
DB

DATE
SAMPLE
ANALYZED

30-Mar-93

Date

14-Apr-92
14-Apr-92
14-Apr-92
15-May-92
15-May-92



BROHM
MINING
coRp.

May 20, 1993

Mr. Steve Burkett, Chief

- NPDES Branch
Management Division
U.S.E.P.A.
999 18th St., Suite 500
Denver, CO 80202-2466

"Mr. Burkett:

_ Enclosed are the monitoring results from April 1993 requested in the order
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don’t hesitate to call. .

Sincerely,

BROHM MINING CORP.
% AL

Stan Michals
Compliance Specialist

SM:sm

ENVINEPAMARRP.SM

cc: Steve Pirner, SDDENR
~ Dale Cockrell

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605)578-1709

Brohm Mining Corp. is a wholly owned affliate of m Minven Goid Corporation



BROHM MINING CORPORATION
MONITORING RESULTS FROM MARCH 1993
DOCKET NO. CWA-VIII-93-04-C"

FLOW FIELD

OUTFALL "A" GPD PH
4-1-93 69120 4.6
4-6-93 77760 $.5
4-12-93 126720 6.4
4-19-93 64800 6.4
4-27-93 86400 6.5
: FLOW FIELD
OUTFALL "B" GPD PH
4-1-93 113760 3.7
4-5-93 - 206784 3.5
4-8-93 564480 4.2
4~-13-93 420480 4
4-16-93 332867 3.7
4-19-93 388800 4.2
4-23-93 461281 4.3
4-27-93 309600 3.2
4~-30-93 374400 3.75

o BT
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MID-CONTINENT 484

TESTING LABORATORIES, INC.

OUTFALL A

ST SAMPLE NAME:

HIGH T y

AND ENVIRONMENTAL TESTING. DESCRITPION: RUBY DAM

o ' SAMPLE DATE: 04/01/93

SAMPLE TIME:
SAMPLED BY:

2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709 - ’ co

(605)348-0m11 . » * ACCOUNT NUMBER: W1000

STAN MICHALS

BROHM MINING CORP.

P.O. BOX 485

: 19830402113
DATE RECEIVED: 04/02/93
TIME RECEIVED: 06:00 AM

:.04/06/93

DEADNOOD, SD 57732

TOTAL ‘RECOVERABLE METAL, 0&G NOT VISIBLE

VALUE METALS mg/1 D1 SSOLVED TOTAL

PHYSICAL PROPERTIES
. Conductlvxty, umhos/an . . Aluminum . 23.4
Hardness . Antimony . - .«
PH ' . 4.03 Arsenic . . .
Solids, Dissolved, mg/1 S Barium ' . .
Solids, Suspended, mg/l 18.0. - Beryllium : . .
Turbidity, NTU . Boron : . .
' * Cadmium : . . .056
Calcium o . .
INORGANIC & NONMETALLIC. VALUE ‘ Chromium ' T .
: Cobalt B .
Alkalinity . Copper . - 6.27
Bicarbonate . Gold = . .
Carbonate, mg/l - . - Iron o B 3.35
' Chloride, mg/1 : . Lead ‘ . - <.001
~ Cyanide, Total, mg/1 <.010 - Lithium . N
" Cyanide, WAD, mg/1 <.010 °~ . Magnesium. SR D e
Cyanide, -Free, mg/1 . Manganese e : .
Fluoride, mg/1 s . Mercury ‘ .. < 0002
Nitrogen, Ammonia, mg/1 .108 Molybdenum - . N
Nitrogen, Nitrate, mg/l 11.1 ~ Nickel - . .
Nitrogen, Nltrlte, mg/1 <.050 " . Potassium . _ .
Sulfate, mg/l . Selenium - . : .
' : Silicon .
Silver . ’ .
Sodium .. .
Strontium . .
Vanadium " .
Zinc : . 1.33
SPECIAL TESTS VALUE
FIELD PH 4.6 APPROVED BY:
FIELD EC 970. .. ,
FIELD TEMP 3.C ' DATE:
DISCHARGE '69120. -
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MID-CONTINENT Gaas
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING'

"~ 2381 S. Plaza Dr. ¢« PO. Box 3388 * Rapid City. SD 57709

(605) 348-0111

'STAN MICHALS
BROHM MINING OORP.
P.O. BOX 485

DESCRITPION:

SAMPLE TIME:

SAMPLED BY:

ACOOUNT NUMBER:

OUTFALL A
RUBY DAM
04/06/93

w1000
19930407106
04/07/93
08:30 AM
04/08/93

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS,08G NON-VISIBLE

VALUE

DISSOLVED TOTAL

PHYSICAL PROPERTIES METALS mg/1
Conductivity, umhos/cm . Aluminum
Hardness . Ant imony
PH 5.10 Arsenic
Solids, Dissolved, mg/1 . * Barium
Solids, Suspended, mg/l 30.0 Beryllium
Turbidity, NTU . Boron

Cadmium
Calcium
INORGANIC & NONMETALLIC VALUE Chromium
—~—— m———— Cobalt
Alkalinity . Copper
Bicarbonate . Gold
Carbonate, mg/1 . Iron
Chloride, mg/1 . Lead
Cyanide, Total, mg/1 <.010 Lithium
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1 . - Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/1 .126 Mol ybdenum
Nitrogen, Nitrate, mg/l 10.2 Nickel
Nitrogen, Nitrite, mg/l <.050 Potassium
Sulfate, mg/1 . Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SPECIAL TESTS VALUE
FI1ELD TEMP 3.C APPROVED BY:
FIELD EC 850.

FIELD PH . 5.5
DISCHARGE 54.0 GPM

e e o e o

1.09

m m%

Yy/e79=




Ll MID-CONTINENT AEANR A
i TESTING LABORATORIES, INC.
1""} ‘

HIGH TECHNOLOGY OIL ANALYSIS
" AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 04/12/93

, SAMPLE TIME:
2381 S. Plaza Dr. « PO. Box 3388 » Rapid City, SD 57709 SAMPLED BY,.
) (605) 348-0111
ACOOUNT NUMBER: W1000
~ ‘ » ' e LAB NUMBER: 19930413201
STAN MICHALS DATE RECEIVED: 04/12/33
g BROIM MINING OORP. TIME RECEIVED: 06:25 AM
ey P.O. BOX 485 ' REPORT DATE: 04/14/93
i DEADWOOD, SD 57732 , '
3
gl
) g TOTAL RECOVERABLE METALS
2 PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
IRy :
®) Conductivity, umhos/cm 1720. Aluminum . 40.2
) Hardness . 901. . Antimony . .
. PH . ' 6.13 Arsenic . .043
» Solids, Dissolved, mg/1 . » Barium . .
- Solids, Suspended, mg/1 594. Beryllium . .
Turbidity, NTU . Boron . .
5 Cadmium . .073
' ‘ Calcium .
INORGANIC & NONMETALLIC VALUE Chromium . .
g Cobalt . .
“)"’. Alkalinity . _ - Copper . 3.53
J1iE Bicarbonate | . Gold : :
Jg Carbonate, mg/1 . Iron . 25.9
% Chloride, mg/1 . Lead . .019
& Cyanide, Total, mg/l <010 Li thium . .
‘hé Cyanide, WAD, mg/1 <.010 Magnesium ‘ L.
Tz Cyanide, Free, mg/1 . Manganese . 7.56
o Fluoride, mg/1 . Mercury . <.0002
"g Nitrogen, Ammonia, mg/1 .109 Molybdenum . .
~E Nitrogen, Nitrate, mg/1 10.6 Nickel . .
T Nitrogen, Nitrite, mg/l <.050 Potassium . .
0 Sulfate, mg/1 902. Selenium . <.005
5 Silicon . .
Pt Silver . .002
. Sodium . .
~ Strontium . .
Vanadium . .
) Zinc . 1.90
~ SPECIAL TESTS VALUE
) FIELD TEMP 3.C APPROVED BY:
~ FIELD PH 6.4
il - DISCHARGE 88 .GPM




2 MID-CONTINENT (R smss
il TESTING LABORATORIES, INC. § /

') : HIGH TECHNOLOGY OIL ANALYSIS
: AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 04/19/93

{ﬁ' ’ SAMPLE TIME:
| ‘ | - SAMPLED BY:
$)

2381 S. Plaza Dr. » PO, Box 3388 * Rapid City, SD 57709
(605) 348-0111 o ,

ACCOUNT NUMBER: W1000
LAB NUMBER: 19930420125

! STAN MICHALS DATE RECEIVED: 04/20/93

i BROHM MINING CORP. TIME RECEIVED: 07:10 AM

) _ P.O. BOX 485 REPORT DATE: 04/21/93
2 DEADWOOD, SD 57732 - .

s
) g TOTAL RECOVERABLE METALS
B PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL

“ANJ : Conductivity, umhos/cm . , Aluminum . 8.07
3 Hardness . Ant imony . .
PH 6.63 Arsenic . .
Solids, Dissolved, mg/] . : Barium . .
: Solids, Suspended, mg/l 11. Beryllium . .
Turbidity, NTU . . Boron . .
- . Cadmium . .027
Y ' ' Calcium . .
INORGANIC & NONMETALLIC VALUE Chromi um . .
g ' Cobalt . .
Ja Alkalinity . Copper . 1.88
iy % Bicarbonate . Gold . .

p Carbonate, mg/1 . Iron . 4.10
N E Chloride, mg/1 . . Lead . <.001

T Cyanide, Total, mg/l <.010 Lithium . .
LK Cyanide, WAD, mg/1 - <.010 Magnesium . .
WE Cyanide, Free, mg/1 .o Manganese . .
8 Fluoride, mg/1 . Mercury . <.0002
.2 Nitrogen, Ammonia, mg/l 131 Molybdenum . .
~E ) Nitrogen, Nitrate, mg/l 9.50 Nickel . .

T Nitrogen, Nitrite, mg/l <.050 Potassium . .
o Sulfate, mg/1 . Selenium . .
I Silicon . .

; Hg Silver . .
o Sodium . .
i Strontium . .
Vanadium . .
. Zinc . .765
-~ SPECIAL TESTS VALUE
FI1ELD PH 6.40 APPROVED BY: >
- FIELD EC 700.
o FIELD TEMP 3.4 DATE: o4 -3)-9

DISCHARGE ‘ 45.0 GMM
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MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OiL ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City. SD 57709
(605) 348-0111

STAN MICHALS

BROHM MINING CORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS, Q&G NONVISIBLE

" PHYSICAL PROPERTIES

VALUE

Conductivity, umhos/cm
Hardness

o

Solids, Dissolved, mg/l
Solids, Suspended, mg/l
Turbidity, NTU

7.10

186.

VALUE

INORGANIC & NONMETALLIC

Alkalinity

Bicarbonate

Carbonate, mg/1
Chloride, mg/1

Cyanide, Total, mg/1
Cyanide, WAD, mg/1
Cyanide, Free, mg/1 -
Fluoride, mg/1
Nitrogen, Ammonia, mg/l
Nitrogen, Nitrate, mg/l1
Nitrogen, Nitrite, mg/1
Sulfate, mg/1

SPECIAL TESTS

<.010
<.010

.121
10.3
<.050

FIELD PH
FIELD EC
F1ELD TEMP
DISCHARGE

METALS mg/!

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmi um
Calcium
Chromium
Cobalt
Copper
Gold
Iron
Lead
Lithium
Magnesium
Manganese
Mercury

Mol ybdenum

Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

DATE RECEIVED
' TIME RECEIVED

DESCRITPION:
SAMPLE DATE:

- SAMPLE TIME

SAMPLED BY:

ACCOUNT NUMBER:

-
.
»
.
.
»
.
.

OUTFALL A
RUBY DAM -
04/27/93
12:00 PM

w1000
19930429101
04/28/93
105:30 AM
04/30/93

DISSOLVED TOTAL

21

3

23

e e o

.

. 1.

.0

.055

.98
.7
.005

0003 .

26

APPROVED BY: Mﬁ

=/ /73

DATE:




SAMPLE- NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 04/01/93
. SAMPLE TIME:

' SAMPLED BY:

(605) 3480111 - ACCOUNT NUMBER: W1000

! ENA : 19930402114
1 o] STAN MICHALS DATE RECEIVED: 04/02/93
© % | - BROHM MINING CORP.  TIME RECEIVED: 06:00 AM
; P.O. BOX 485 : REPORT DATE: 04/06/93
! DEADWOOD, SD 57732
o
1
o
il ’
z' TOTAL REQOVERABLE METALS,08G NOT VISIBLE
o % PHYSICAL PROPMIB VALUE METALS mg/1 DISSOLVED TOTAL
‘ Conductunty, unhos/an ‘ . Aluminum . 19.6
D Hardness - . Ant imony . .
Q 1' .. PH- 3.33 Arsenic . .031
P Solids, Dissolved, mg/l . Barium . .
g Solids, Suspended, mg/l1 = 175. Beryllium . .
Q ! Turbidity, NTU . Boron . .
iy | Cadmi um . .040
: Calcium ' . .
Q INORGANIC & NONMETALLIC VALUE Chromium . .
) Cobalt o .
g Alkalinity . Copper . 1.44
Do Bicarbonate . Gold . .
E‘ Carbonate, mg/l . Iron . 14.9
e Chloride, mg/1 ‘ . Lead . .006
Ji | Cyanide, Total, mg/1 . Li thium .o .
é} Cyanide, WAD, mg/1 . Magnesium . .
-1 Cyanide, Free, mg/1 . Manganese . . .
J 1 ‘Fluoride, mg/1 L. Mercury . <.0002
P réé‘én, Anmoma, mg/1 .265 Molybdenum S . :
2 Nickel . .
O;g; Potassium . . .
- -Selenium .=~ - . .
= Silicon
Qé’ ive .. Silver
LR Sodium
o . Strontium
‘Vanadxum

,ch.




. | MID-CONTINENT AN
i TESTING LABORATORIES, INC. I -.
7y it SAMPLE NAME: OUTFALL B
| DESCRITPION: OUTFALL BY SW-2-
SAMPLE DATE: 04/06/93
‘@‘ SAMPLE TIME:
SAMPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
i (605) 348-0111 ‘
ACOOUNT NUMBER: W1000
- . ' LAB NUMBER: 19930407107
STAN MICHALS DATE RECEIVED: 04/07/93
BROHM MINING OORP. TIME RECEIVED: 08:30 AM
_ P.O. BOX 485 REPORT DATE: 04/08/93
R DEADWOOD, SD 57732 |
-y,
! % TOTAL RECOVERABLE METALS,0&G NON-VISIBLE
3 PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
! ‘_L“ Conductivity, umhos/cm . Aluminum . 19.2
J Hardness . Ant imony . .
PH - 3.60 Arsenic . .
Solids, Dissolved, mg/1 . Barium . .
o Solids, Suspended, mg/l 141. Beryllium . .
Turbidity, NTU . Boron ' . .
_ : Cadmium . .021
J : Calcium . .
INORGANIC. & NONMETALLIC VALUE Chromium . .
o Cobalt . .
] Alkalinity . Copper . 1.50
'E ‘ Bicarbonate . Gold . e
a Carbonate, mg/l . Iron . 14.9
J g Chloride, mg/1 . Lead . .083
o Cyanide, Total, mg/l . Lithium . .
T Cyanide, WAD, mg/1 . Magnesium . .
)5 Cyanide, Free, mg/1 . Manganese . . :
3 Fluoride, mg/1 . Mercury . <.0002
2 Nitrogen, Ammonia, mg/l .205 Mol ybdenum . .
~E Nitrogen, Nitrate, mg/1 1.72 Nickel . .
T Nitrogen, Nitrite, mg/1 <.050 Potassium . .
a Sulfate, mg/1 . Selenium . .
jé Silicon . .
O Silver "o .
'}J.Jg Sodium . .
s Strontium . .
Vanadium . .
. Zinc . 1.28
o
e SPECIAL TESTS VALUE
FIELD TEMP 1.C APPROVED BY:
s FIELD EC 670.
FIELD PH 4.1 DATE:




MID-CONTINENT SRASRA
TESTING LABORATORIES, INC.
Dt oo oL s SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY Sw-2
SAMPLE DATE: 04/13/93
SAMPLE TIME: . o
¥ - SAMPLED BY:
dddd 2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709 '
i (605} 348-0111
ACCOUNT NUMBER: W1000 -
LAB NUMBER: 19930414106
o STAN MICHALS DATE RECEIVED: 04/14/93
.~ BROHM MINING CORP. TIME RECEIVED: 05:50 AM
P.O. BOX 485 REPORT DATE: 04/15/93
o DEADWOOD, SD 57732 o
J J,g
o % TOTAL RECOVERABLE METALS, O&G NONVISIBLE
J PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED . TOTAL
Conductivity, umhos/cm . Alwninum . . 18.2
i Hardness 432. " Ant imony . .
PH 3.32 . Arsenic . .097
Solids, Dissolved, mg/1 . Barium . .
. ‘Solids, Suspended, mg/l 40.0 .Beryllium . .
Lo Turbidity, NTU . v Boron . .
' : : Cadmium . .021
- : ’ : Calcium 120, .
 INORGANIC & NONMETALLIC VALUE -Chromi um . .
G Cobalt . .
ot B Alkalinity . Copper . 1.60
£ Bicarbonate . Gold . .
° Carbonate, mg/1 . Iron . 19.0
& Chloride, mg/l . Lead . .006
« Cyanide, Total, mg/1 <.010 Lithium . .
= Cyanide, WAD, mg/1l <.010 Magnesium 32.1 .
B Cyanide, Free, mg/1 . Manganese I 4.57 _
LJ&I$ Fluoride, mg/1 . ’ Mercury e <.0002
0 Nitrogen, Ammonia, mg/l .114 Molybdenum e .
:\Jg Nitrogen, Nitrate, mg/1" 1.85 Nickel » . .
T Nitrogen, Nitrite, mg/l <.050 Potassium S .
5 Sulfate, mg/1 ' 594, Selenium L <.005
£ : Silicon . .
s Silver e <.001
o Sodium R .
o/ Strontium . . L .
Vanadium . .
Zinc . 1.26
~
iddd
SPECIAL TESTS VALUE
FIELD PH 4.00 APPROVED BY: ; /a
o 'FIELD EC 980. |
FIELD TEMP 3.0 DATE: o4 4971
DISCHARGE 292. GPM



MID-CONTINENT Agas
TESTING LABORATORIES, INC. S

HIGH TECHNOLOGY OIL ANALYS!IS
AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY Sw-2
SAMPLE DATE: 04/19/93
SAMPLE TIME: 11:00 AM

: _ SAMPLED BY:
Co 2381 S. Plaza Dr. « PO. Box 3388 ¢ Rapid City, SD 57709
3 _ : (605) 348-0111 .
ACOOUNT NUMBER: W1000
- : . : : LAB NUMBER: 19930420126
D STAN MICHALS > DATE RECEIVED: 04/20/93
" BROHM MINING CORP. : TIME RECEIVED: 07:10 AM
P.O. BOX 485 v REPORT DATE: 04/21/93
- DEADWOOD, SD 57732 '
i B
2 z TOTAL RECOVERABLE METALS, O8G NONVISIBLE
o PHYSICAL PROPERTIES - VALUE METALS mg/1 DISSOLVED TOTAL
_ Conductivity, umhos/cm . : Aluminum . 17.4
D I Hardness . Ant imony . .
. PH ) 3.48 Arsenic . .
Solids, Dissolved, mg/1 . Barium . .
_; Solids, Suspended, mg/1 39. Beryllium" . ..
- . Turbidity, NTU _ . Boron ' . .
- | ' : Cadmium . .024
L Calcium . .
, INORGANIC & NONMETALLIC VALUE Chromium . .
G : Cobal t . .
~ O Alkalinity . Copper . 1.96
E Bicarbonate . Gold . e
g Carbonate, mg/1 . Iron . 14.4
»JE ‘Chloride, mg/1 . Lead . .002
o« Cyanide, Total, mg/1 . Lithium . . '
. G:’J‘ Cyanide, WAD, mg/1 . Magnesium’ . .
e Cyanide, Free, mg/l . Manganese .
re Fluoride, mg/1 . Mercury . <.0002
' g Nitrogen, Ammonia, mg/1 .106 Molybdenum . .
-J§ . Nitrogen, Nitrate, mg/l 1.70 Nickel . .
& Nitrogen, Nitrite, mg/l <.050 Potassium . .
P Sulfate, mg/1 . Selenium . .
~Z Silicon . .
e Silver . .
© Sodium . .
ot Strontium . .
Vanadium . .
Zinc . 1.10
cd
“~d SPECIAL TESTS o ' VALUE
~ FIELD PH - 4.20 APPROVED BY:
- : FIELD EC ' ‘ T710.
' FIELD TEMP , 4.0 C ~© DATE: 7. 27 1A

DISCHARGE , 270.6GPM



s.) R

:’“‘) )

\,

W)

h

FORM 106-A

GRELIND PRINTING CENTER - RAPID CITY SD

MID-CONTINENT &
TESTING LABORATORIES, INC. 5

HIGH TECHNOLOGY OIt ANALYSIS

. AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City. SD 57709
(605) 348-0111

STAN MICHALS

BROHM MINING CORP.

P.O. BOX 485

DEADNOOD, SD 57732

- TOTAL RECOVERABLE METALS, O&G NONVISIBLE

PHYSICAL PROPERTIES VALUE
Conductivity, umhos/cm .
Hardness ' .

PH B 3.19
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/l 38.
Turbidity, NTU .

INORGANIC & NONMETALLIC VALUE
Alkalinity
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/l .
Cyanide, WAD, mg/1 .
Cyanide, Free, mg/1 .
Fluoride, mg/1 . .
Nitrogen, Ammonia, mg/l .134
Nitrogen, Nitrate, mg/l 1.50
Nitrogen, Nitrite, mg/l " <.050
Sulfate, mg/1 ' .
SPECIAL TESTS VALUE
FIELD PH 3.20
FIELD EC 500.
FIELD TEMP 13.1

215. GPM

DISCHARGE -

METALS mg/1

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

ACOOUNT NUMBER :
LAB NUMBER:
DATE RECEIVED:
TIME RECEIVED:
REPORT DATE:

OUTFALL B
OUTFALL BY SW-2
04/27/93

w1000
19930429103
04/28/93
05:30 AM
04/30/93

DISSOLVED  TOTAL

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold

Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silicon

" Silver

Sodium
Strontium
Vanadium
Zinc

APPROVED BY:

DATE:

L 18.6 .

S Zoa O

5 /1 /73



LITERATURE CITED:

USEPA Region VIII. 1992. NPDES whole effluent toxics control program March, 1992. Denver,
' Colorado. ' -

Weber, C.1. ed. 1991. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms. 4th Edition. U.S. Environmental Protection Agency, Environmental Monitoring and
~ Support Laboratory, Cincinnati, Ohio. EPA/600/4-90/027.

Brohm Mining Chadwick & Associates, Inc.
Corporation » 1 22 April 1993



" TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST: Outfall B

Method: EPA Region VIII 1992 NPDES WET Control Program .
Test Duration: 48 hours
Sample Collection procedure: grab
Sample collection date: 13 April 1993
Dilution water: BB Creek receiving water; a separate reconstituted water control was also ruh
Age of organisms at start: <24h old |
Feeding: none
End Point: mortality
t ime:  Untreated -- 14 April 1993 at 1500  pH treated -- 14 April 1993 at 1530
End date and time: Untreated -- 16 April 1993 at 1430  pH treated — 16 April 1993 at 1430
- Type of exposure chamber: 50ml disposable plastic cups |
Volume of exposure chamber: 25 ml
Number of Animgs exposed/chamber: 5
Number of replicates/treatment: 4
Test temperature: 20°C .i' 1
Standard toxicant used: NaCl

Brohm Mining Chadwick & Associates, Inc.
Corporation _ ' 2 22 April 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated Outfall B

TEST: Acute 48h with Cenodaphma dubia " OPERATORS: DD, CB, JR
" Start: 14 Apr. 1993 at 1500

End: 16 Apr. 1993 at 1430

Test substance: Untreated Outfall B

QllgnglPrglgg Brohm Mmmg

T&st results:

_ Recon. | Receive.
Treatment . H,0 H,O
‘ Control Control
alive/exposed | 20720 20/20 0/20 0/20 0/20 0/20 0/20
% Survival 100 100 0 0 0 0 0
'~ Diss.Q, max, 1.2 1.2 7.2 1.2 7.2 7.2 7.2
min, 6.5 6.6
pH begin 832 | 1.81 7.69 6.25 4.62 374 357
end 8.63 8.11 | S 3.45
Conduct ymho | .- 740 - | 237 | - 1193
max./min. 644 192 ‘ , B
Temp.°C m 19.5 19.5 195 | 195 | 195 19.5 195
min. 19.4 19.4 :

Statistical Analysis: recorded as % untreated Outfall B

- 48h LC50 (graph. method) = 4.1%
- NOEC (Dunnett’s Method) = <12.5%.

Chadwick & Associates, Inc. .
22 April 1993

- Brohm Mining : v -
Corporation - — 3



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia QOPERATORS: ljD, CB, JR |
Start: 14 Apr. 1993 at 1530
End: 16 Apr. 1993 at 1430
Test substance: pH treated Outfall B
Client/Project: Brohm Mining
Test results:
: Recon. Receive. 12.5% 25% 50% 75% 100%
Treatment H,O H,O Outfall Outfall Outfall Outfall Outfall
Control Control B B B
alive/exposed 20/20 20/20 1'5/20 7/20 1/20 1/20 0/20
% Survival 100 100 75 35 5 5 0
Di m 12 12 1.2 6.9 6.9 68 6.8
min. 6.5 6.8 6.7 6.4 6.4 6.3 3
H begin 8.32 7.81 7.94 to 7.80 to 7.52 0 7.44 to 7.52
end 8.63 8.09 8.15¢ 8.04* 8.00* 7.96* 7.11
Conduct ymho | 740 | 180 182
max./min. 644 171 1180
Temp.°C m 19.5 19.5 19.5 19.5 - 195 195 19.5
min. 19.4 19.4 19.4 19.4 19.4 19.4 19.4

Statistical Analysis: recorded as % pH treated Outfall B

- 48h LC50 (Probit Analysis)
- NOEC (Dunnett’s Method)

19.4% (95% CI, 14.1 t0 24.4)
12.5%

Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation

The pH measurements of the middle ranges of the Outfall dilutions are glven asa range

Chadwick & Associates, Inc.
22 April 1993



TEST C-ONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS: Outfall B

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Dgl ration: 96 ﬁou_rs
Sample Collection procedure: grab
Sample collection date: 13 April 1993
Dilution water: BB Creek receiving water; a separate reconstituted Qater control was also run
Age of 0 rgaﬁigmg at start: <4 days old
Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal
End Point(s): mortality
t ime:  untreated -- 14 April 1993 at 1430 PpH treated - 14 April 1993 at 1600
End date ime: untrea&ed -- 18 April 1993 at 1345 pH treated — 18 April 1993 at 1500
Type Q.f exp osure chamber: 400 ml glass beakers |
Volume of gxpc}gy_rg solution: 250 ml '
Ngmbef of Animals exposed/chamber: 10
Number of replicates/treatment: 4
Test temperature: 20°C + 1
Standgd toxicant used: NaCl
Aeration: none

Brohm Mining . Chadwick & Associates, Inc.
Corporation , 5 : .22 April 1993



SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, JR

Start: 14 Apr. 1993 at 1430

End: 18 Apr. 1993 at 1345

Test substance: untreated Outfall B
Client/Project: Brohm Mining

Test results:
. Receive
Treatment H,O
» Control
alive/exposed 40/40 | 40/40 1/40 0/40 0/40 0/40 0/40
% Survival 100 100 5 0 0 0 0
Di m 7.0 13 1.3 7.3 7.3 7.5 7.4
min. 5.8 55 6.2
H begin 8.32 781 | 785t | 578 | 4.57 3.77 | 3.57
end 8.40 7.85 7.43* - 3.48
Conduct. ymho . 801 246 ' 1228
max./min, - 625 162
Temp.(°C) max 19.9 19.9 19.9 19.5 19.5 195 | 195
min, 19.4 19.4 19.4

Statistical Analysis: recorded as % untreated Outfall B

- 96h LCS0 (graph. method) = 4.1%
- NOEC (Dunnett’s method) = <12.5%

The pH measurements of the middle ranges of the Outfall dilutions are given as a range.
Initial pH’s were recorded for the controls and the 100% only.

‘Brohm Mining | - Chadwick & Associates, Inc.
Corporation 6 : 22 April 1993



SUMMARY RESULTS OF FATHEAD MINNOW ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, JR
Start: 14 Apr. 1993 at 1600

End: 18 Apr. 1993 at 1500

Test substance: pH treated Outfall B

Client/Project: Brohm Mining

Test results:
Receive
Treatment H,0
Control
alive/exposed 40/40 39/40 38/40 39/40 33/40 | 33/40 35/40
% Survival 100 95 90 95 83 83 88
Di m 1.0 6.9 6.9 6.9 6.9 1.0 1.0
min. 5.8 6.1 6.0 6.2 6.4 6.4 6.4
H in 8.32 7.81 7.65t0 | 7.60to | 7.50t0 | 7.28 to 7.20
end 8.40 - 8.09 7.98* 7.95% ©7.83* 7.80% 7.52
Conduct. pmho 801 243 1301
max./min. 625 166 1233
Temp.(°C) m 19.9 19.9 19.9 19.9 19.9 19.9 19.9
min. 19.4 19.4 19.4 19.4 19.4 19.4 19.4

Statistical Analysis: recorded as % pH treated Outfall B

- 96h LC50 = ND; lack of sufficient mortality did not allow calculation.
- NOEC (Dunnett’s Method) = 25%

Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation

- The pH measurements of the middle ranges of the Outfall dilutions are given as a range.

Chadwick & Associates, Inc.
‘ 22 April 1993




WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 24 MARCH 1993

Samples. were taken on 23 March 1993: Outfall A was sampled on 16 and tested on 17 to 21 March. )

Brohm Mining
- Corporation

Measurement Reconstituted BB Creek® Untreated | ~ pH treated
H,0° Receiving H,0 | Outfall B | Outfall B®
Temperature (°C) 21.0 15 - 15.0 21.0
Total Hardness (mgCaCO,/L)- 210 66 700 560
pH 8.32 7.81 3.57 7.52!
Alkalinity (mgCaCO,/L) 136 42 ND° 48
Conductivity (umho) 604 149 848 1165
Dissolved Oxygen (mgO,/L) 7.7 12.20 11.5¢ 7.1
Ammonia (mg NH,-N/L 0 0 0.45 0.54°
Unionized Ammonia (mg NH,*) 0 0 0.00 0.02
Total Residual Chlorine 0 0.04 0.04 0.54°
(mg/L) - ' ’
2 For these samples, two batches were prepared. They are recorded as 1st batch/2nd

batch. The first set was prepared on 24 March and the second set was prepared on 26

March, 1993. _
Alkalinity for the untreated Outfall B could not be determined because the methodology

requires that the pH be > 4.5.

Samples arrived supersaturated and were aerated for 1 to 1‘/: hours to bring the saturation
to a near normal level to begin the test.

The pH was artificially raised with 1IN NaOH to achieve a pH of 7 to 8 for use as pH
treated Outfall B. :
As in the March Outfall B tests, an increase in total resndual chlorine was detected
following pH treatment. After treatment with 1/70 N thiosulfate to remove any free
chlorine, we again concluded that the readings were being influenced by some other
constituent released with the increase in pH.

Chadwick & Associates, Inc.
8 22 April 1993



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 04-14-93
ELI #'s: 93-8997/93-8998

‘Dup #1 Dup #2 Spk #1  Spk #2 DATE

RADIOMETRIC: METHOD % 3 3 3 ANALYST SAMPLE
’ ) . ANALYZED
Gross Alpha EPA-900.0 100 - ——- --- DB 21-Apr-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1  5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 ‘EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92

Gross Beta EPA-900.0 35.00 44.00 ©=9.00 DB 15-May-92

Report Approved By: 24 Zm—zuy

tla 8997gqa.qgc



[”[”ﬁy ENERGY LABORATORIES, INC. L
P.O. BOX 3258 ¢ CASPER. WY 82602 + PHONE (307) 235-0515

254 NORTH CENTER. SUITE 100 ¢ CASPER, WY 82601 FAX {307) 234-1639
LABORATORIES )

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: - 04-12-93 04-13-93

Report Date: - 04-23-93 04-23-93

Sample Number: . 93-8997 93-8998

RADIOMETRIC pCi/1: - | Det.Limit
_Gross Alpha - 58.9 16.7 - 1.0

Gross Alpha Prec. _+/- . 8.9 5.6

Report Approved By: Ad. La‘Zu?

kmk s38997.bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVIC‘ES



M T

CORP.

June 22, 1993

Mr. Steve Burkett, Chief

- NPDES Branch '
Management Division
U.S.E.P.A.
999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from May 1993 requested in the order
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don’t hesitate to call.
Sincerely,

BROHM MINING CORP.

Stan Michals
- Environmental Tech.

SM:sm

ENVNEPAMARRP .SM

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Paliman, EPA
Kellie Buscher, SDDENR
Rod MaclLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC

South Dakota Otfice: P.O. Box 485, Deadwood. South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Rrohm Monng Corg 1o whoth owoned attihate of M Minsen Gold Corparitsn



BROHM MINING CORPORATION
MONITORING RESULTS FROM MAY 1993

DOCKET NO. CWA-VIII-93-04-C

OUTFALL
5-03-93
5-14-93
5-17-93
5-24-93

OUTFALL

IIA"

"Bll

FLOW
GPD
72144

217440
64800
81696

FLOW

GPD
295200
1333440
1434240
40640
334080
234720
207360
117420
122400

FIELD

P
7.44
4.84
6.60
7.68

WWWWWWWW
RWWweeNWwno
WWORLRUNO®MO



MID-CONTINENT
TESTING LABORATORIES, INC.

) +aGH TECHNOLOGY OIL ANALYSLS
- AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 05/03/93

: : SAMPLE TIME: 11:05 AM
T : ' SAMPLED BY: ‘

bbb 2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
- (605) 348-0111
ACOOUNT NUMBER: W1000
- " LAB NUMBER: 19930505103
- STAN MICHALS DATE RECEIVED: 05/05/93
BROHM MINING OORP. TIME RECEIVED: 07:00 AM
- P.O. BOX 485 REPCRT DATE: 06/16/93

DEADWOOD, SD 57732

s
llI%f
% TOTAL REOOVERABLE METALS, O&G NONVISIBLE
PHYSICAL PROPERTIES VALVE METALS mg/1 DISSOLVED TOTAL
Conductivity, unhos/cm 2260. Aluminum 42.3
O Hardness . Ant imony . ' .
PH ' 6.99 Arsenic . .
, Solids, Dissolved, mg/1 . Barium . .
D Solids, Suspended, mg/l  345. Beryllium . .
dul Turbidity, NTU . Boron . .
) Cadmi um . .011
9 Calcium . .
' INORGANIC & NONMETALLIC VALUE Chromi um . .
~ O Cobalt . .
v Alkalinity . Copper . 5.43
g Bicarbonate . Gold . .

o Carbonate, mg/) . Iron . 32.3
Og Chloride, mg/1 . Lead . <.001
, Cyanide, Total, mg/l .031 Lithius . .

K Cyanide, WAD, mg/1 .013 Magnesium . .
)3 -Cyanide, Free, mg/l . Manganese . .
L Fluoride, mg/1 . Mercury . <.0002
Nitrogen, Ammonia, mg/l .099 ‘Molybdenum . .
°§ Nitrogen, Nitrate, mg/1 . 1.32 Nickel - . .
3 Nitrogen, Nitrite, mg/1 .120 Potassium . .
=) Sulfate, mg/1 ' . Selenium . .
JE Silicon . .
& Silver . .
°© Sodiue . .
~/ Strontium . .
. Vanadium . .
. ) Zinc . ,695
Q
Ui
J SPECIAL TESTS VALUE
FIELD PH T.44 APPROVED BY: yd
J FIELD BC 79 g Z(/
FIELD TREMP 7.0 C DATE: ___ ¢/l 92
DISCHARGE 50.1 G™M



C L O O O
GRELIND PRINTINGGENTER - RAPID CITY S.0.
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MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY Oi. ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Piaza Dr. « PO. Box 3388 » Rapid City. SD 57709
(605) 348-0111

STAN MICHALS

BRCEHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

FORM 106-A

TOTAL RECOVERABLE

PHYSICAL PROPERTIES VALUE
Conductivity, ushos/cm .
Hardness .
PH 4.89
Solids, Dissolved, mg/l .
Solids, Suspended, mg/1 385.0
Turbidity, NTU ' .
INGRGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/] .
Cyanide, Total, mg/1 <.010
~ Cyanide, WAD, mg/1 <.010
. Cyanide, Free, mg/1 .
Fluoride, mg/1 .
Nitrogen, Ammonia, mg/l .207
Nitrogen, Nitrate, mg/1 11.3
Nitrogen, Nitrite, mg/l <.050
Sulfate, mg/] .
SPECIAL TESTS VALUE
FIELD TEMP 7.5
FIELD OOND 2000.++
FIELD pH 4.84
OIL & GREASE NONVIS.

SAMPLE NAME:

OUTFALL A

DESCRITPION: RUBY DAM

SAMPLE DATE: 05/14/93
SAMPLE TIME:
SAMPLED BY:
ACOOUNT NUMBER: W1000
LAB NUMBER: 19930517202
DATE RECEIVED: 05/17/93
TIME RECEIVED: 06:35 AM
REPORT DATE: 05/18/93
FLON = 151. G”M
METALS mg/1 DISSOLVED TOTAL
Aluminum . 67.9
Ant imony . .
Arsenic . .
Barium . .
Beryllium . .
Boron . .
Cadmi um . .001
Calcium . .
-Cobalt . .
Copper . 21.1
Gold . .
Iron . 30.3
Lead . <.001
Lithiun . .
Magnesium . .
Manganese . .
Mercury . - <. 0002
Molybdenum . .
Nickel . .
Potassium . .
Selenium . .
Silicon . .
Silver . .
Sodium . .
Strontiun . .
Vanadium . .
Zinc . 3.31

DATE: MM (793




JGY Ol ANALYSIS

ORATORIES, INC. Z‘_&
ENTAL TESTING

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 05/17/93
SAMPLE TIME:
a Dr. » PO Box 3388 » Rapid City. SD 57709 SAMPLED BY:
(605) 348-0111 .
AOCOOUNT NUMBER: W1000
LAB NUMBER: 19930519210
{CHALS DATE RECEIVED: 05/19/93
LINING OORP. TIME RECEIVED: 07:00 AM
XX 485 REPORT DATE: 05/22/93
M, SD 57732 ) |
JTAL REOOVERABLE
ERTIES VALUE METALS mg/1 DISSOLVED TOTAL
'y umhos/cm 3750.0 Aluminums . 32.2
882. Ant imony . .
7.26 Arsenic . .023
solved, mg/1 . Barium .
pended, wg/l 55.0 Beryllium .
NTU . Boron . .
Cadmi um . JA15
Calcium 332. '
NONMETALLIC VALUE Chromium .
Cobalt . .
. Copper . 8.01
3 » &ld » .
xg/1 . Iron . 18.6
g/1 . Lead . .001
tal, mg/1 <.010 Lithium .
D, mg/1 <.010 Magnesium 12.8 .
ee, mg/l - . Manganese . 12.8
g/1 . Mercury . <,0002
maonia, mg/l .190 Molybdenum .
itrate, mg/l 11.5 Nickel .
itrite, mg/1 <.050 Potassium . .
/1 2052, Selenium . <.001
Silicon .
Silver . .004
Sodium :
Strontium .
Vanadium .
Zinc . 3.04
S VALUE
6.6
8.7C
64800.
E NOT VIS.
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MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OfL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
< (605) 348-0111

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

TOTAL RECOVERABLE METALS, OMG NONVISIBLE

PHYSICAL PROPERTIES VALUE
Conductivity, wumhos/cm .
Hardness .

PH 7.43
Solids, Dissolved, mg/] .
Solids, Suspended, mg/] 20.0
Turbidity, NTU .
INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/] <.010
Cyesnide, Free, mg/l .
Fluoride, mg/1 .
Nitrogen, Ammonia, mg/l .218
Nitrogen, Nitrate, mg/l 10.5
“Nitrogen, Nitrite, mg/1 <.050
Sulfate, mg/1 .
SPECIAL TESTS VALUE
DISCHARGE 81696/D.
FIERLD PH 7.68
FIELD TEMP 6.3C
FIELD EC 2000.+

METALS mg/1

ACOOUNT NUMBER

DATE RECEIVED
TIME RECEIVED

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:

- SAMPLED BY:

%

REPORT DATE:

OUTFALL A
RUBY DAM
05/24/93

w1000
19930525104
05/25/983
07:00 AM
05/26/93

DISSOLVED TOTAL

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmi um
Calcium
Chromium
Cobal t
Copper
Gold

Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel

~ Potassium

Selenium
Silicon
Silver
Sodium
Strontiuw
Vanadium
Zinc

APPROVED BY:

e o ® ¢ o 8 ° ° ® @ @ ® o e o e o

>

aol-2(-
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MID-CONTINENT 48

TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYS!S

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City. SD 57708

(605) 348-0111

SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 05/03/93

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

: W1000

: 19830504109
DATE RECEIVED: 05/04/93

: 06:45 AM
REPORT DATE: 05/05/983

¢ O VU &oov O O ©
o GRELIND PRINTING CENTER - RAPID CITY S.0.

TOTAL RECOVERABLE METALS, OMG NONVISIBLE

PHYSICAL PROPERTIES VALUE
Conductivity, ushos/cm .
Hardness . ‘
PH 3.31
Solids, Dissolved, mg/} .
Solids, Suspended, mg/1 42.0
Turbidity, NTU .
INORGANIC & NOMNMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/l .
Chloride, mg/1 .
Cyanide, Total, mg/l .
Cyanide, WAD, mg/} .
Cyanide, Free, mg/l .«
~ Fluoride, mg/1 e
Nitrogen, Ammonia, mg/1 .073
Nitrogen, Nitrate, mg/1 1.43
Nitrogen, Nitrite, mg/l <.050
Sulfate, mz/l .
SPECIAL TESTS VALUE
FIELD PH 3.54
FIELD BC 1000.
FIELD TEMP 11.2 C
DISCHARGE 205. GPM

METALS mg/1

DISSOLVED TOTAL

. Mercury

Aluminum 16.2

Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold

Iron

Lead
Lithium
Magnesium
Manganese

.020

2.79

. 25.7
<.001

Mol ybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc




MID-CONTINENT &
TESTING LABORATORIES, INC. [

HIGH TECHNOLOGY OiL ANALYSIS
AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY Sw-2
SAMPLE DATE: 05/10/83

SAMPLE TIME:

SAMPLED BY:

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709
(605) 348-0111

ACOOUNT NUMBER: W1000
LAB NUMBER: 19930512124
STAN MICHALS DATE RECEIVED: 05/12/93
BROHM MINING OORP. TIME RECEIVED: 06:55 AM
P.O. BOX 485 REPORT DATE: 05/13/93

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS, Q&G NONVISIBLE

(& C lamil
o®so

C

\
QGRELIND PRINTING CENTER - RAPID

C o

FOAM 106 A

DISCHARGE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, umhos/cm . Alumimsn . 14.4
Hardness . Ant imony . .
~PH : 3.20 Arsenic . .
Solids, Dissolved, mg/l . Barium . .
Solids, Suspended, mg/] 32.0 Beryllium . .
Turbidity, NTU . ‘Boron . .
: Cadmi um . .051
Calcium . .
INORGANIC & NONMETALLIC VALUE Chromi um . .
Cobalt . .
Alkalinity . Copper . 3.33
Bicarbonate . Gold . .
Carbonate, mg/1 . Iron . 24.1
Chloride, mg/1 . Lead . .003
Cyanide, Total, mg/l . Lithium . .
Cyanide, WAD, mg/l . Magnesium . .
Cyanide, Free, mg/l . Manganese . .
Fluoride, mg/1 ' . Mercury . <.0002
Nitrogen, Ammonia, mg/l .082 Molybdenum . .
Nitrogen, Nitrate, mg/1 2.21 Nickel . .
Nitrogen, Nitrite, mg/l <.050 Potassium . .
Sulfate, mg/l . Selenium . .
Silicon . .
Silver . .
Sodium . .
Strontium . .
Vanadium . .
Zinc . 1.85
SPECIAL TESTS VALUE
FIELD PH 3.58 APPROVED BY:
FIELD EC 1250. :
FIELD TEMP 12.5 DATE: or-/]-
1002.GPM -



MID-CONTINENT 4
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 05/17/93

SAMPLE TIME: :

FORM 108 A

o

C

C

C *

| C
GRELIND PRINTING CENTER - RAPID CITY S.0.

C

O C

C.

DEADNOOD, SD 57732

TOTAL RECOVERABLE METALS, O3G NONVISIBLE

: : SAMPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 * Rapid City. SD 57709
(605) 348-0111
: ACOUUNT NUMBER: W1000
( : LAB NUMBER: 19830518204

STAN MICHALS " DATE RECEIVED: 05/18/93
BROHM MINING OORP. TIME RECEIVED: 06:45 AM
P.O. BOX 485 REPORT DATE: 05/19/93

C

- PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, wshos/cm . Aluminum . 20.2
Hardness 503. Ant imony . .

PH 3.21 ‘Arsenic . .068
Solids, Dissolved, mg/1 . Barium . .
Solids, Suspended, mg/! 35.0 Beryllium . .
Turbidity, NTU . Boron . .
Cadmium . .037
' Calcium 135, .
INORGANIC & NONMETALLIC VALUE Chromiua . .
. Cobal t . .
Alkalinity . Copper . 4.04
Bicarbonate . Gold . .
Carbonate, mg/l . Iron . 29.8
Chloride, mg/1 . Lead . .001
Cyanide, Total, mg/l <.010 Lithium . .
Cyanide, WAD, mg/1 <.010 Magnesium 40.3 .
Cyanide, Free, mg/1 . Manganese . 5.65
Fluoride, mg/1 o Mercury . <.0002
Nitrogen, Ammonia, mg/l 127 Mol ybdenum . .
Nitrogen, Nitrate, mg/1 1.88 Nickel . .
Nitrogen, Nitrite, mg/l <.050 Potassium . .
Sulfate, mg/1 T122. Selenium . <.005
Silicon . .
Silver . .002
- Sodium . .
Strontium . .
Vanadium . .
Zinc . 1.41
SPECIAL TESTS VALUE
FIELD PH 3.55 APPROVED BY: /
FIELD TEMP 12.8 :
FIELD EC 1180. DATE: acl? 2]
DISCHARGE 232. GM g



FORM 108
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GRELIND PRINTING CENTER - RAPID CITY S.0.
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MID-CONTINENT 48
TESTING LABORATORIES, INC. B8

HIGH TECHNOLOGY OIL ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
{605) 348-01M

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS, O&G NONVISIBLE

PHYSICAL PROPERTIES

VALUE
Conductivity, wshos/cm .
Hardness .
PH 8 3.14
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/1 35.0
Turbidity, NIU .
INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/! .
Chloride, mg/1 .
Cyanide, Total, mg/l .
Cyanide, WAD, mg/1 .
Cyanide, Free, mg/1 .
Fluoride, mg/1 .
Nitrogen, Ammonia, m/l .223
Nitrogen, Nitrate, mg/l 1.56
Nitrogen, Nitnte, g/l - €,050
Sulfate, mg/1 .
SPECIAL TESTS VALUE
DISCHARGE 207360.
FIELD PH - 9.20
FIED TEMP 9.2 C
FIELD BC

1120.

METALS mg/1

SAMPLE NAME:
DES(RITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

OUTFALL B

OUTFALL BY Sw-2

05/24/93

" ACOOUNT NUMBER
DATE RECEIVED

W1000
05/25/93

LAB NIMBER: 19930525106

" TIME RECEIVED

07:00 AM

REPORT DATE: 05/26/93

/

DISSOLVED  TOTAL

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium

' Chromium

Cobal t
Copper
Gold

iron

Lead
Lithiums
Magnesiumn
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

. APPROVED BY
DATE

e % & e * o o ® * 8 e e o @
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ENERGY LABORATORIES, INC.

L J
. ‘ M[”ﬂy P.O. BOX 3258 + CASPER. WY 82602 +« PHONE (307) 235-0515

254 NORTH CENTER. SUITE 100 + CASPER. WY 82601 + FAX (307} 234-1639
LABORATORIES v

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B
 Sample Date: 05-24-93  05-24-93
Report Date: 06-04-93 06-04-93
Sample Number: 94-16395 93-16396
RADIOMETRIC pCi/l: Det.Limit
Gross Alpha 4.5 60.0 1.0
0.5 2.7

Gross Alpha Prec. +/-

Report Approved By: 4. Jz;oéL%

kmk 8316395 .bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



KELI; :
QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 06-07-93
ELI #'s: 93-16395/93-16396

Dup #1 Dup #2 Spk #1 Spk #2 DATE

RADIOMETRIC: METHOD $ 3 3 3 ANALYST ~ SAMPLE
| ANALYZED
~ Gross Alpha EPA-900.0  --- --- --- --- DB 03-Jun-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference . Analyst Date

Uranium EPA-908.1 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 . EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 -5.67 DB 15-May-92
Gross Beta EPA-300.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By: «7d. ‘441‘7

tld 16395ga.qgc



COoRPp.

July 23, 1993

Mr. Steve Burkett, Chief
NPDES Branch
Management Division
U.S.E.P.A.

999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from June 1993 requested in the order
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don’t hesitate to call. |
Sincerely,

BROHM MINING CORP.
Stan Michals
Environmental Technician

SM:sm

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Paliman, EPA
Kellie Buscher, SODDENR
Rod MacLeod, BMC
Lance Hubbard, BMC
-Dale Shay, BMC

ENVI\EPA.SM

South Dakota Office: P.0. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a wholy owned affliate of M Mirven Gold Corporation



“

BROHM MINING CORPORATION
MONITORING RESULTS FROM JUNE 1993

"DOCKET NO. CWA-VIII-93-04-C*

204,480

06-07-93

06-14-93 37,440 7.46
06-21-93 175,680 6.26
06-29-93 48,960 6.83

PD

06-01-93 122,40 3.08
06-03-93 120,960 3.12
06-07-93 . 421,920 3.29
06-10-93 1,342,080 3.30
06-14-93 426,240 3.27
06-18-93 573,120 3.10
06-21-93 925,920 3.31
06-24-93 493,920 3.29
06-28-93 335,520 3.09



MID-CONTINENT 4
" TESTING LABORATORIES, INC. |

IGH TECHNOLOGY O ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SO 57709
(605) 348-0111

- ______\

STAN MICHALS
P.O. BOX 485

BROHM MINING OORP.

DEADNOOD, SD 57732

-

TOTAL RECOVERABLE METAL,0MG NONE VISIBLE

PHYSICAL PROPERTIES VALUE
Conductivity, ushos/cm .
Hardness .

5 ] 7.20
Solids, Dissolved, ag/] .

Turbidity, NIU . 3

INORGANIC & NORREEYALLIC VALLE
Bicarbomate .
Carbonate, mg/1 .
Ghloride, g/} : . '
Qranide, Total, mg/} <.010
Cyanide, WAD, mg/1 <.010
CQyanide, FPree, mg/l .
Fluoride, mg/1 .
Nitrogen, Ammcnia, g/l 194
Nitrogen, Nitrate, mg/1 11.4
Nitrogen, Nitrite, sg/l <.050
Sulfate, =g/l .

SPECIAL TESTS VAR
Fimlb M ¢.73
FIELD IC 2000.+
FIE' D TP 12.9
DIS WGl

METALS »g/1

DISSOLVED  TOTAL

Alminmm
Ant imony
Arsenic
Barium
Beryllium
Boraon
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold
Iron
Leed
Lithium

Magnesium

Manganese

‘Mercury

Molybdemm
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium

Zinc

1.66

.052

[ ) L ] ® - L] ® L ] L ) . L [} - - * L 2 [ ] L ] [ L L ] L] . * [ L] L] - [ ]
[ ] [ 4 L] L L [ [ ] L] L L
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TR SAMPLE NAME: OUTFALL A
- DESCRITPIGN: RUBY DAM
SAMPLE DATE: 06/07/93

: SAMPLE TIME:
- ' ‘ - SAMPLED BY: -
2381 S Plaza Dr * PO. Box 3388 * Rapid City, SD 57709
_ " .(605) 348-0111
AOOOUNT NUMBER: W1000
' ' LAB NOMBER: 19930608105
STAN MICHALS DATE RECEIVED: 06/08/83
BROHM MINING CORP. TIME RECEIVED: 06:30 AM
P.O. BOX 485 ‘ REPORT DATE: 06/09/93.
DEADWOOD, SD 57732 - :
OIL & GREASE = NONE VISIBLE
PHYSICAL PROPERTIES VALUE METALS ng/1 DISSOLVED TOTAL
Conductivity, mhos/un . " Aluwmimm . 2.78
Hardness “ e Ant imony . .
PH . 7.35 Arsenic . .
Solids, Dissolved, mg/1 . Barium . .
Solids, Suspended, mg/l1 20.0 " Beryllium . . A
Turbidity, NTU . Boron . ..
Cadmium . . .058
_ , . Calcium . .
INORGANIC & NONMETALLIC VALUE Chropium . .
Cobal t . .
Alkalinity - Copper . 1.13
Bicarbonate . Gold . ‘.
Carbonate, mg/l . Iron . 1.51
Chloride, mg/1 e Lead : . .004
Cyanide, Total, mg/l <.010 Lithium . .«
Cyanide, WAD, mg/1 . Magnesium . .
Cyanide, Free, mg/1 e : Manganese . e
Fluoride, mg/1 . Mercury . <.0002
Nitrogen, Ammonia, mg/1 .179 Molybdenumn . .
Nitrogen, Nitrate, mg/l 6.36 Nickel . .
Nitrogen, Nitrite, mg/l <.050 Potassium . .
Sulfate, xg/1" . Seleniun . .
Silicon . .
.Silver . .
Sodium . .
Strontium . .
Vanadium . .
Zinc . .781
SPECIAL TESTS VALUE
FIELD PH 1.25 APPROVED BY
FIELD EC 1750. :
FIELD TEMP 5.5
DISCHARGE 142, GPM



’

- WID-CONTINENT &
’TESTING LABORATORIES, INC."

HIGH TECHNOLOGY OIL ANALYSIS
- AND ENVIRONMENTAL TESTING

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

ACCOOUNT NUMBER :
LAB NUMBER:
DATE RECEIVED
TIME RECEIVED
REPORT DATE:

iy 2381 S. Plaza Dr. » PO. Box 3388 « Rapid City, SD 57709
’) (605) 348-0111
| o
2 -STAN MICHALS
BROHM MINING CORP.
. P.O. BOX 485
) DEADWOOD, SD 57732
)
g
9 g TOTAL RECOVERABLE METALS, O&G NONVISIBLE
D " PHYSICAL PROPERTIES VALUE METALS mg/1
Conductivity, umhos/cm . Aluminum
9 Hardness 1140. Ant imony
PH T.72 Arsenic
. I Solids, Dissolved, mg/1 . © Barium
O Solids, Suspended, mg/l  <10.0 " Beryllium
CJ Turbidity, NTU . Boron
Cadmium
2 Calcium
INORGANIC & NONMETALLIC v VALUE Chromi um
-y ' Cobalt
Jor: Alkalinity . Copper
E. Bicarbonate . Gold
~0 Carbonate, mg/1 . Iron
e Chloride, mg/1 | : Lead
« Cyanide, Total, mg/l <.010 Lithium
- Cyanide, WAD, mg/1 <.010 Magnesium
-B Cyanide, Free, mg/l1 A Manganese
; .;ngb ‘Fluoride, mg/1 . Mercury
.2 Nitrogen, Ammonia, mg/l 114 Molybdenum
=B Nitrogen, Nitrate, mg/1 7.11 Nickel
T Nitrogen, Nitrite, mg/1 <.050 Potassium
-~ - Sulfate, mg/1 - 295. Selenium
CE Silicon
q Silver
”30’ Sodium
- Strontium
Vanadium
Zinc
W )
|
. SPECIAL TESTS VALUE
| FIELD PH 7.46 APPROVED BY:
i FIELD EC 2000. +
FI1ELD TEMP 13.4 DATE
DISCHARGE

OUTFALL A
RUBY DAM
06/14/93

w1000
19930617207
06/17/93
07:00 AM
06/21/93

DISSOLVED  TOTAL

26.0 GPM

<

1.

30

.001

oL--27
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AND ENVIRONMENTAL TESTING

‘MID-CONTINENT
" TESTING LABORATORIES, INQ.

HIGH TECHNOLOGY OIL ANALYSIS

2381 S.-Plaza Dr. ¢« PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

‘64
o.
s’
o
[}
w

TOTAL RECOVERABLE METALS, O3G NONVISIBLE

PHYSICAL PROPERTIES VALUE
Conductivity, wshos/cm .
Hardness _ .

M : 5.83
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/1 495.
Turbidity, NIU .

INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonsate .
Carbonate, mg/1 .
Chloride, mg/1 .
‘Cyanide, Total, mg/l <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/l .
‘Fluoride, mg/1 .
Nitrogen, Ammonia, mg/1 .140
Nitrogen, Nitrate, mg/l 9.29
Nitrogen, Nitrite, mg/l <.050
Sulfate, mg/1 .
SPECIAL TESTS VALUE
FIELD PH 6.26
FIELD EC 2000.+
FIELD TEMP 8.3 C
-DISCHARGE 122. G™M

METALS wng/1

SAMPLE NAME: OUTFALL A
DESCRITPION: RUBY DAM
SAMPLE DATE: 06/21/93
SAMPLE TIME:

SAMPLED BY:

"ACOOUNT NUMBER
LAB NUMBER

w1000
19930622106

DATE RECEIVED: 08/22/93
TIME RECEIVED: 06:55 AM
- REPORT DATE: 08/23/93

DISSOLVED TOTAL

Aluminmm
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt

- Copper
Gold
Iron
Lead
Lithium

Magnesium

~ Manganese

Mercury
Molybdemmn
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

L] L] - L) . - [ 2 * - . L ] - . - L] [ ] L] ® L] - L] L] [ ] L * L] * L]

67.6

154

7.7

105.

2.73
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‘HIGH TECHNOLOGY OiL ANALVSIS

" AND: ENVIRONMENN TESTING

© . MIDCONTINENT. A#sn sy
 '= .~ “'TESTING'LABORATORIES;.INC. - B

2381 S. Plaza Dr. < PO. Box 3388 » Rapid City, SD 57709
(605) 348-0111

STAN MICHALS

ERCEM MINING OORP.

_P.0. BOX 485

DEADWOOD, SD 57732

FORM 1062

TOTAL REOCOVERABLE METALS,08G NOT VISIBLE

PHYSICAL PROPERTIES

VALUE
Conductivity, whos/aa 1392.
Rardness .
Solids, Dissolved, mg/1 .
Solids, Snspended wg/1 17.0
Turbidity, NIU .

TNORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
ﬂllorlde, n/l . .
Cyanide, Total, wg/1 <.010
Cyanide, WAD, »g/1 <.010
Cyanide, Free, mg/1 .

- Fluoride, =g/l " .
Nitrogen, Amsonia, g/l .110
Nitrogen, Nitrate, mg/1 5.23
Nitrogen, Nitrite, ag/1 <.050
Sulfate, mg/1 .

SPECIAL TESTS VALUE
FIELID PH 8.83
DISCHARGE 34.0 G
FIELD TRP 12.6

METALS mg/1

:
;

DATE RECEIVED
TIME RECEIVED

:
;

:
il

DESCRITPION: RUBY DAM

OUTFALL A
06/29/93

w1000
19930630103
08/30/93
06:50 MM

-07/02/93

DISSOLVED TOTAL

Alminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobal t
Copper.
Gold

Iron

Lead
Lithium
Magnesiun
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium

- Zinc

APPROVED BY:

e 11219

® 6 9 & 0 6 9 B 0 6 e 0 B 6 8 0 6 6 6 0 0 9 s s 0 0 e @

L ] L ] L] [ ) [ ] L ] L ] L] L] . * [ ] [ ] L
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~
FORM 106-A

R

A}
L

Al

=

- N
QRELIND PRINTING CENTER - RAPID OfTY 8.0.

A S

" "MID-CONTINENT 4
. TESTHG LABORATORIES, INC.

- MG TECHNOLOGY Ot ANALYSIS

OUTFALL B
OUTFALL BY SW-2
06/01/93

il

. 2381 8. Plaza Dr. » PO. Box3388'Raplany SDS7709

(605) 348-0111

STAN MICHALS

BROIM: MINING OORP.

- P.O. BOX 485

DEADWOOD, SD 57732

w1000
19830603104
06/03/93
07:G0 AM
06/04/93

:
sl

DATE RECEIVED
TIME RECEIVED:

:
;

TOTAL RECOVERABLE METAL,O8G NONE VISIBLE

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL -
Conductivity, ushos/ca . Alumimm . 26.4
Bardness o . Ant imony . .
m . 3.22 Armic ® [ ]
Solida, Pissolved, ng/1 . Barium . .
Solids, Suspended, mg/1 45.0 Beryllium . .
Turbidity, NITU : . Boron . e
Cadmium . .054
Calcium . .
INCRGANIC & NONMETALLIC VALUE Chromium . .
Cobalt . .
Alkalinity . Copper e 4.84
Bicarbonate . Gold . .
Carbonate, mg/1 . Iron . - '31.5
Chloride, mg/1 . Lead . .010
Cyanide, Total, mg/1 . Lithiwa . .

. Cyanide, WAD, mg/] . . Magnesium . .
Cyanide, Free, n/l . Manganese . .
Fluoride, mg/1 . Mercury . <.0002
Nitrogem, Asmonia, mg/1 .323 Mol ybdemisn . .
Nitrogen, Nitrate, mg/1 1.52 Nickel . .
Nitrogenm, Nitrite. wg/1 <.050 Potassium . .
Sulfate, mg/1 . : Selenium . e

Silicon . -
Silver . .
Sodium . .
Strontium . .
Vanadiua . .
Zinc . 1.70
SPECIAL TESTS VALUE
FIELD PH 3.08
" FIRAD BC 2000.+ .
FIELD TEMP 16.3 ©
. DISCHARGE 85.0 4%



FORM 108A

\,

L

GRELIND PRINTING-GENTER - RAPID CITY S.0.

MID-CONTINENT 48
TESTING LABORATORIES, INC. |

HIGH TECHNOLOGY OfL ANALYSIS

AND ENVIRONMENTAL TESTING

SAMPIE NAME: OUTFALL B
DESCRITPION: OUTFALL BY SW-2
SAMPIE DATE: 06/07/93

. SAAPLE TIME:
- SAPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709 , ‘
(605) 348-0111 .
' ACCOUNT NRMBER: W1000
, LAB N(MBER: 19930608106
STAN MICHALS  DATE RECEIVED: 06/08/93 -
BROEM MINING OORP. TIME RECEIVED: 06:30 AM
'P.0. BOX 485 ' REPORT DATE: 06/09/83 -
DEADNOOD, SD 57732 |
‘TOTAL RECOVERABLE METALS, O3G NONVISIBLE

PHYSICAL PROPERTIES YALUE METALS »g/1 DISSOLVED TOTAL
Conductivity, ushos/om . ~ Alumimsa . 4.92
Hardness . Ant imony . .

M , 3.25 Arsgenic . o
Solids, Dissolved, ng/l . Bariwm . .
Tlll‘bidity. m s &’rm . .
Cadmium . .035
: Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium o o
- Cobel t . e
Alkalinity . Copper . 1.92
Biwmte . &ld o ! ) o‘

Carbonate, mg/1 . Iron . 21.0
Chloride, mg/1 . Lead . .014
Cyanide, Total, g/l . Lithius . ' .«
Cyanide, WAD, mg/1 . Magnesium . .

- Cyanide, Free, mg/l . . Manganese . e
Fluoride, mg/1 : . Mercury . <.0002
Nitrogen, Azxaonia, mg/l .161 Mol ybdeoum . .
Nitrogen, Nitrate, g/l .011 _ Nickel . .
Nitrogem, Nitrite, =g/l <.050 Potassium . .
Sulfate, mg/1 . . Selenium . .

. ’ Silicon . .
Silver . .
Sodium . .
Strontium . .
Vanadiua . .
Zine . 1.19

SPECIAL TESTS VALUE
FIELD M1 3.29
FIELD EC - 820.

FIELD TRMP © 10.4

“DISCHARGE - 283. GPM



R |

FORM 106-A

dd

{ U

\

\ :
GRELIND PRINTING CENTER - RAPID OrvY 8.D.

\

\

'MID-CONTINENT

2381 S. Plaza Dr. * PO. Box 3388  Rapid City, SD 57709

SAMPLE NAME:
DESQRITPION:
SAMPLE DATE:

OUTFALL B
OUTFALL BY SW-2
06/14/83

' SAMPLE TIME:
'SAMPLED BY: .

(605) 348-0111

STAN MICHALS

BROEM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

AOCOOUNT NUMBER: W1000

LAB NUMBER: 19930617208
DATE RECEIVED: 06/17/93
TIME RECEIVED: 07:00 AM

TOTAL RECOVERABLE METALS, OMG NONVISIBLE

PHYSICAL PROPERTIES .

VALUE
Conductivity, umhos/cm .
Hardness 494,
PH . : 3.20
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/l 41.0
Turbidity, NIU .
INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/! .
Chloride, mg/1 .
Cyanide, Total, mg/1 - <,010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/l .
Fluoride, mg/1 : .
Nitrogen, Ammonia, mg/l .123
Nitrogen, Nitrate, mg/1 . 1.83
Nitrogen, Nitrite, mg/] <.050
Sulfate, mg/1 - 611,
SPECIAL TESTS VALUE
FIELD PH 3.27
FIELD EC 1170.
FIELD TRMP 14.8
DISCHARGE 296. GPM

METALS mg/1

REPORT DATE: 06/21/93

DISSOLVED TOTAL

Aluminum

-Ant imony

Arsenic
Barius
Beryllium
Boron
Cadmium

- Calcium

Chromi ue

- Cobalt

Copper
Gold

Iron

Lead
Lithium
Magnesium
Manganese

- Mercury

Molybdenwn
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

128.

e & @ e 9 o e e+ ° o

15.‘

.168




MID-CONTINENT gRsman
. TESTING LABORATORIES, INC.

AND ENVIRONMENTAL TESTHNG

SAMPLE NAME: GUTFALL B
DESCRITPION: OUTFALL BY SwW-2
- SAMPLE DATE: 06/21/63 '

SAPLE TIME:
SAMPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City, SD 57709
(605) 348-0111
ACCOUNT NUMBER: W1000
- , LAB MMBER: 19930622107

STAN MICHALS DATE RECEIVED: 06/22/83
HROIM MINING OORP. TIME RECEIVED: 08:55 AM - -
P.O. BOX 485 REPCRT DATE: 06/23/93

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS, OAG NONVISIBLE

FORM 106-A

PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
_ . Conductivity, umhos/ma . Alumimm
} Hardness . Ant imony
M 3.19 Arsemic
’ - Solids, Dissolved, mg/1 . " Bariua
/ Solids, Suspended, mg/1 70.0 - Peryllium
) . Calcium
INORGANIC & NONMETALLIC VALUE Chromius
- Cobalt
- Alkalinity . Copper
TE Bicarbonate . Gold
1 Carbonate, mg/l . Iron
Chloride, wg/1 . Lead
Cyanide, Total, mg/] . Lithius
Cyanide, WAD, mg/} . Magnesium
- Cysnide, Free, mg/] . Manganese
Flvoride, =g/l : . Mercury
, Nitrogen, Ammonia, u/l .085 Mol ybdemen
s Nitrogen, Nitrate, mg/l 1.38 Nickel
Nitrogen, N!trite, q/l <.050 Potassium
_ Sulfate, mg/1 . Selenium
/ ‘Silicon
v Silver
Sodiwm
~ Strontiue
Vanadiue
Zinc
J
) SPECIAL TESTS VALLE
FIEAD PH . APPROVED BY:
/ FIELD BC 800.
PIELD TRMP 10.0 C DATE: __ 0L 122
DISCHARGE 643. GM ’ -




. MID-CONTINENT 414
e TESTING LABORATORIES, IiC. [N
o . HIGN TECHNOLOGY Ol ANALYSIS

SAMPLE NAE: OUTFALL B
DESCRITPION: OUTFALL BY. S%-2

SAMPLE DATE: 06/28/93

:]— SAMPLE TIME:

. SAMPLED BY:
2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111
ACOOUNT MMBER: W1000
‘ : LAB NR@ER: 19930620103

_ STAN MICHALS DATE RECEIVED: 06/29/983

: BROEM MINING CORP. : TIME RECEIVED: 06:10 AM - -
- P.O. BOX 485 . REPORT DATE: 06/30/93

: DEAIWOOD, SD 57732

-3 TOTAL REOOVERABLE METALS, O&G NOT VISIB

[@)

ik PHYSICAL PROPERTIES a " VALUE METALS =g/} DISSOLVED TOTAL

A " Conductivity, ushos/cm . Alumimm . 25.0

g Hardness : . Ant imony . .

PH _ 3.16 Arsenic . .

) Solids, Dissolved, g/l . , Barjum . . -

Turbidity, NIU . Boron . .
Cadmium . .037

J Calcium . .
INORGANIC & NONMETALLIC VALUE Chromius . .

. - wlt *® *®

- “minit’ ) . w . 4.80

' Bicarbonate . Gold . .

N ‘ Carbonate, mg/} . Iron . 54.9

J Chloride, mg/} . Lead . .
Cyanide, Total, mg/l . Lithiwm . .

' Cyanide, WAD, mg/] . Magnesium . .

. Cyanide, Free, mg/! . Manganese . .
Fluoride, mg/1" . Mercury . .
Nitrogen, Ammonia, mg/l .260 Molybdemm . .

i Nitrogen, Nitrate, mg/} 1.35 Nickel . .
Nitrogen, Nitrite, n/l <.050 _ Potassium . .
Sulfate, mg/1 . ~ Seleniwm . .

. : : Silicon . .

Silver . .

‘- _ Sodium . .

B ' Strontium . .

Vanadium . .

X Zinc . 1.93

J

) SPECIAL TESTS VALUE
FIELD pH 3.09

_ FIELD BC 1080.

FIELD TRMP 22.2

FLOW (G™) 233.




TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Duration: 48 hours
Sample Collection procedure: grab
- Sample collection date: 14 June 1993
Dilution water: BB Creek receiving water; a separate reconstituted wa;er control was also run.
 Age of organisms at start: <24h old
Feeding: none
‘E'ngA Point: mortality
 Start date: 15 June 1993
End date: 17 June 1993
Type of gv 'xmgg'rg chamber: 50ml disposable plastic cups
Volume of exposure chamber: 25 ml
Number Qf Animals 2 xposed/chamber: 5
thber of rgpiigates/ttﬂtmgn;: 4
Tgt temperature: 20°C + 1
Standard toxicant used: NaCl

Brohm Mining Chadwick & Associates, Inc.
Corporation 1 . 23 June 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Outfall A

"TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1500
End: 17 June 1993 at 1500
Test substance: Outfall A
Client/Project: Brohm Mining

Test results:
Recon. Receive.
Treatment "H,0 H,0O
Control Control
alive/exposed 20/20 20/20 | 14720 0/20 0/20 0/20 10/20
" % Survival 100 - 100 70 0 0 0 0
Diss.0O, max, 71 1.3 1.3 7.3 7.4 7.3 7.2
© min. 6.9 7.2 7.2 :
pH begin* 8.41 1.92 | ] 7.8
after 24h 8.54 8.08. 8.20 . - 8.31 8.45 8.59 8.65
Conduct umho 149 173 . 3230
max./min. 706 171
Temp,°C m 20.8 208 20.8 20.5 20.5 20.5° 20.5
. min. 20.5 20.5 20.5

Statistical Analysis: response levels recorded as % Outfall A

Brohm Mining
Corporation

- 48h LC50 (trimmed Spearman Karber) = 7.62% (95% CI could not be calculated)
- NOEC (Steel’s Many One Rank test) = 6.25%

pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

- Chadwick & Associates, Inc.
2 . 23 June 1993



- SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated Outfall B

~ TEST: Acute 48h with Ceriodaphnia dubia

Start: 15 June 1993 at 1530
End: 17 June 1993 at 1515

- QPERATORS: DD, CB, MS

Test substance: Untreated Outfall B
Client/Project: Brohm Mining
Test results:
o Recon. | Receive. | 6.25% 12.5% 25% 50% 100%
Treatment H,0 H,O Outfall Outfall Outfall Outfall | Outfall
Control | Control - B B B B B
alive/exposed 20/20 20/20 0/20 0/20 0/20 0/20 0/20
% Survival 100 100 0 0 0 0 0
Diss.O, m 71 7.3 7.0 7.1 7.2 7.3 7.3
min, 6.9 7.0 :
pH begin® 8.41 1.92 ' 3.43
after 24h 8.54 8.06 7.97 7.76 5.92 421 3.34
Conduct ymho | 749 164 | 1451
max./min. 706 153
Temp.°C m 20.8 208 20.5 20.5 20.5 20.5 20.5 -
min. 20.5 20.5
Statistical Analysis: recorded as % untreated Outfall B
- 48h LC50 (graphical method) = 2.75% (95% CI could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%
x pH measurements of the middle ranges of the dilutions are given from after the first 24h.

Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation

Chadwick & Associates, Inc.
23 June 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfali B

- TEST: Acute 48h with Ceriodaphnia dubia - OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1515

End: 17 June 1993 at 1515

Test substance: pH treated Outfall B
Client/Project: Brohm Mining

Test results:
| | 625% | 12.5% 25% 50% | 100%
: Recon. Receive. treated | treated treated treated treated
Treatment H,0 H,0 Outfall Outfall Outfall QOutfall Qutfall
Control Control B B B B B
W
alive/exposed 20/20 20/20 1/20 0/20 0/20 0/20 . 0/20
% Survival 100 100 5 0 0 0 0
Di m 7.1 7.1 1.2 7.2 7.2 7.2 1.2
min 6.9 7.1 7.0
pH begin® 8.41 192 , 1,20
end . 8.54 7.84: . 8.05. 8.00 - 7.90 7.71 7.52
Conduct ymho 749 189 2060
- max./min, 706 181 2300
“Temp.°C m 20,8 20.8 20.8 20.5 20.5 20.5 20.5
© min.’ 20.5 20.5 20.5

Statistical Analysis: recorded as % pH treated Outfall B

Brohm Mining
Corporation

- 48h LC50 (graphical method) = 2.80% (95% CI could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%

pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

Chadwick & Associates, Inc.
4 23 June 1993




TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours
Sample Collection procedure: grab
Sample collection date: 14 June 1993

Dilution water: BB Creek receiving water; a separate reconstituted water control was also run
Age of organisms at start: <7 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal
End PQingm: inonality

Start date and time: 15 June 1993

 End date and time: 19 June 1993 |

-Type of exposure chamber: 400 ml glass beakers N

Volume of exposure solution: 300-ml

Number Qf ‘Animals exposed/chamber: 10‘

Number of replicates/treatment: 3

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Aeration: none

Brohm Mining ' Chadwick & Associates, Inc.
Corporation 5 23 June 1993



€

SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae - OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1500
End: 19 June 1993 at 1510
Test substance: Outfall A

- Client/Project: Brohm Mining

Test results:
:Recon. - | Receive
Treatment H,0 H,0
: Control Control
alive/exposed 39/40 - | 37/40 40/40 36/40 39/40 38/40 28/40
% Survival 98 93 100 9 | 98 95 70
Di m 66 1.0 6.9 6.9 6.8 6.8 6.9
min, ' 59 6.0 6.3 6.4 6.4 6.6 6.6
I pH begin* 8.41 1.92 ' _ 7.98
after 24h 8.21 - 8.08 7.83 7.88 8.03 8.15 8.24
Conduct. pmho 825 175 | 3200
max./min. 725 167 3080
Temp.(°C) m 21.0 - 210 210 21.0 210 21.0 20.0
min. 205 20.5 20.5 20.5 20.5 20.5 20.5

Statistical Analysis: response levels recorded as % Outfall A

- 96h LC50 (Probit Analysis) = > 100%
- NOEC (Dunnett’s Method) = 50%

x pH measurements of the middle ranges of the dilutions are given from after the first 24h.
Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining - s : Chadwick & Associates, Inc.
Corporation : A 23 June 1993



. SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: Untreated Outfall B

. TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 15 June 1993 at 1530

End: 19 June 1993 at 1545

Test substance: untreated Outfall B
Client/Project: Brohm Mining

~ Test resultS:
' Recon.
Treatment H,0O
Control
alive/exposed 39/40 39/40 25/40 | 0/40 0/40 0/40 0/40
% Survival 98 98 63 | o 0 0 0
Diss.Q, max, 6.6 67 6.5 6.8 7.0 7.1 7.1
min. - 5.9 5.4 63 | 6.6 A
H begin* 8.41 192 - ' 343
after 24h 8.21 7.56 . 7.56 7.35 598 4.09 { 3.21
Conduct. umho 825 200 1394
max./min, - 725 152 :
Temp.(°C) m 210 21.0 21.0 20.8 20.5 205 | 205
min. 20.5 - 20.5 205 | 205 : : :
Statistical Analysis: recorded as % untreated Outfall B
- 96h LC50 (trimmed Spearman Karber) = 7.18%
- NOEC (Dunnett’s Method) = <6.25%
x pH measurements of the middle ranges of the dilutions are given from after the first 24h.

Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining | Chadwick & Associates, Inc.
Corporation ] 23 June 1993
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SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS -
Start: 15 June 1993 at 1515
End: 19 June 1993 at 1530
Test substance: pH treated Outfall B
Client/Project: Brohm Mining
Test results:
6.25% | 125% | 25% 50% | 100%
Recon. Receive treated | treated | treated | treated | treated
Treatment H,O H,0 Outfall | Outfall | Outfall | Cutfall | Outfall
' Control Control B B B B B
alive/exposed 39/40 40/40 39/40 39/40 37/40 33/40 | 22/40
% Survival 98 100 98 98 93 83 55
Di m 6.6 6.7 6.8 6.9 6.8 6.9 A
min. 59 59 6.4 6.5 6.5 6.4 6.4
pH begin* 8.41 192 - . .20
after 24h 8.21 7.53 7.67 7.69 7.59 7.39 6.88
- Conduct. umho 825 231 1535
max./min. 725 194 1421
Temp.(°C) m. 21.0 210 21.0 210 21.0 21.0 21.0
min, 20.5 20.5 .20.5 20.5 20.5 20.5 20.5

Statistical Analysis: response levels recorded as % pH treated Outfall B

- 96h LCS0 (Probit Analysis) = > 100%
- NOEC (Dunnett’s Method) = 25%

Initial pH’s were recorded for the controls and the 100% only.

Brohm Mining
Corporation

The pH measurements of the middle ranges of the Outfall dilutions are given as a range.

Chadwick & Associates, Inc.
23 June 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 15 JUNE 1993

Samples were taken on 14 June 1993

Measurement Recon. BB Creek Untreated pH treated
‘ H,0 Rev. H,0 Outfall A Outfall B | Outfall B
Analysis Temperature (°C) 21.0 19.0 19.0 19.0 - 19.0
Total Hardness 202 62 1200 980 980-
(mgCaCO,/L) :
pH 8.41 7.92 7.98 3.43 7.20
- Alkalinity (mgCaCO,/L) 144 - 46 - 372 ND° 46
Conductivity (umho) 683 175 3010 1382 2010
Dissolved Oxygen 6.8 8.9 7.8 8.7 7.5
(mgO,/L)
Ammonia (mg NH,-N/L ND ND ND ND ‘ND
‘Unionized Ammonia 0 0 0 0 0
(mg NH,*)
. Total Residual Chlorine 0 0 0 0 0
(mg/L)

° Alkalinity for the untreated Outfall B could not be determined because the methodology
requires that the pH be > 4.5. '

' The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH
treated Outfall B.

Chadwick & Associates, Inc.
23 June 1993

‘Brohm Mining
Corporation 9



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA -

' Tﬁt date: 8 to 10 June 1993

g NaCI/L control 1.0 1.5 2.0 25 3.0
# alive/# exp. |- 20/20 20/20 18/20 16/20 16/20 - 9/20
% survival - 100 100 90 80 80 - 45

LC50 (Probit Analysis) = 3.10g NaCl/L (95% CI, 2.63 to 4.70)

Note: This is within our accepted performance range (2.6 to 3.2) determined by 12
- previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE -

Test date; 16 to 20 June 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0
# alive/# exp. 20720 20/20 19720 18/20 12/20 220
% survival 100 100 95 90 60 10

96h LCS50 (Probit Analysis) = 8.17g NaCl/L (95% CI, 7.94 to 8.46)

Note: This is within our accepted performance range (7.2 to 8.8) determined by 12
previous reference tests performed.

Brohm Mining - . Chadwick & Associates, Inc.
Corporation 10 23 June 1993
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~ ‘ ENERGY LABORATORIES, INC. SR
, /[ﬁ[ﬂﬂy P.O. BOX 3258 « CASPER. WY 82602 + PHONE (307) 235-0515

254 NORTH CENTER. SUITE 100 ¢ CASPER. WY 82601 + FAX (307) 234-1639
LABORATORIES . ! _ *

WATER ANALYSIS‘REPORT - BROHM MINING

SAMPLE I.D.: : Outfall A Outfall B

Sample Date: 06-14-93 06-14-93

Report Date: 06-22~93 06~-22-93

Sample Number: 93-22978 93-22979

RADIOMETRIC pCi/l: Det.Limit
Gross Alpha 11.9 5.8 1.0

Gross Alpha Prec. +/- 1.0 2.7

Report Approved By:

kmk 322978 .bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



QUALITY ASSURANCE REPORT - BROHM MINING

Report Date: 06-23-93 ' ~
ELI #'s: 93-22978/93-22979

Dup #1 Dup #2 Spk #1  Spk #2 DATE

RADIOMETRIC: METHOD % % 3 3 ANALYST SAMPLE
ANALYZED
Gross Alpha EPA-900.0 116 -— --- --- DB 21-Jun-93

USEPA-ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 . 5.07 4.00 1.07 DB 14-Apr-92
Ra226 EPA-903.1 16.30 14.90 1.40 DB 14-Apr-92
Ra228 EPA-904.1 16.17 14.00 2.17 DB 14-Apr-92
Gross Alpha EPA-900.0 9.33 15.00 - -5.67 DB 15-May-92
Gross Beta EPA-900.0 35.00 44.00 -9.00 DB 15-May-92

Report Approved By: Aﬂél.lﬁau4ﬁ7 o

tld 22978qga.qgc



August 19, 1993

Mr. Steve Burkett, Chief
NPDES Branch
Management Division
U.S.E.P.A.

999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from July 1993 requested in the order
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don’t hesitate to call.
Sincerely, .

BROHM MINING CORP.
Stan Michals
Environmental Technician

SM:sm

ENVREPAMST.SM

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Pallman, EPA
Kellie Buscher, SDDENR
Rod MacLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a wholly owned afifiate of M Minven Gold Corporation



BROHM MINING CORPORATION
MONITORING RESULTS FROM JULY 1993
"DOCKET NO. CWA-VIi1-93-04-C"

FLOW FIELD
OUTFALL "A” GPD pH
7-06-93 8,640 6.69
7-12-93 18,720 6.70
7-19-93° - 11,520 7.06
7-26-93 12,960 6.81

FLOW FIELD
OUTFALL "B” GPD ‘ pH
7-01-93 216,000 2.30
7-06-93 148,320 - 3.27
7-09-93 145,440 3.30
7-12-93 105,120 ’ 3.16
7-16-93 90,720 2.92
7-19-93 73,440 3.01
7-22-93 ~ 122,400 - 3.00
7-26-93 ’ 93,600 3.22

7-30-93 80,640 2.94
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FORM 106-A

MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS

AND ENVIRONMENTAL TESTING.

2381 S: Plaza Dr. « PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111 T

STAN NICHALS

BROEM MINING OORP.

P.O. BOX 485

DEADWOOD, SD 57732

O & G NOT VISIB.

PHYSICAL PROPERTIES

TOTAL REOOVERABLE

:
é

DATE RECEIVED
TIME RECEIVED

REPORT DATE

5

¢ OUTFALL A

RUBY DAM.
07/06/93
11:40 AM

w1000
19930707102
07/07/93
06:45 AM
07/08/93

VALUE
Conductivity, umhos/cm .
Hardness 356.
PH 7.38
Solids, Dissolved, mg/1 .
Solids, Suspended, mg/l <10.0
Turbidity, NTU .
INCRGANIC & NOMNMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/l <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/1 .
Fluoride, mg/1 .
Nitrogen, Ammonia, mg/l <.050
Nitrogen, Nitrate, mg/1 2.04
Nitrogen, Nitrite, mg/l <.050
Sulfate, mg/1 494,
SPECIAL TESTS VALUE
FIELD pH 6.69
FIELD BC 1370.
FIELD TEMP 13.7
FLOW 8640.

METALS mg/1 DISSOLVED TOTAL
Aluminm . .439
Ant imony . .
Arsenic . .001
Barium . .
Bel‘yllilln . .
Boron . .
Cadmium . <.001
Calcium 102. .
Chromium . .
Cobalt . .
Copper . .043
Gold . .
Iron . .149
Lead . <.001
Lithium . .
Magnesium 24.6 .
Manganese . <.050
Mercury . <.0002
Mol ybdenum . .
Nickel . .
Potassium . .
Selenium . <.005
Silicon . .
Silver . .003
Sodium . .
Strontium . .
Vanadium . .
Zinc . <.050

~
APPROVED BY: ,%%QJL_
DATE: 7 ”f’ f j
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I7e,  AND ENVIRONMENTAL TESTING

ID-CONTINENT 4
TING LABORATORIES, INC.

TECHNOLOGY OIL ANALYSIS

"'2381 S. Plaza Dr. PO, Box 3388 * Rapid City, SD 57709
' (605) 348-0111

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

OIL AND GREASE NON VISIBLE.

FIELD FLOW = 18720./DAY

PHYSICAL PROPERTIES VALUE
Conductivity, umhos/cm .
Hardness .
PH 7.41
Solids, Dissolved, mg/] .
Solids, Suspended, mg/1 <10.0
Turbidity, NTU .
INORGANIC & NONMETALLIC VALUE
Alkalinity .
Bicarbonate .
Carbonate, mg/1 .
Chloride, mg/1 .
Cyanide, Total, mg/l <.010
Cyanide, WAD, mg/1 <.010
Cyanide, Free, mg/1 .
Fluoride, mg/1 .
Nitrogen, Ammonia, mg/l <.050
Nitrogen, Nitrate, mg/l 1.78
Nitrogen, Nitrite, mg/l <.050
_Sulfate, mg/1 i
SPECIAL TESTS VALUE
FIELD TIMP 14.7
FIELD EC 1090.
FIELD pH 6.7
<10. PPM

OIL & GREASE

TOTAL REQOV.

METALS mg/1

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

:
il

DATE RECEIVED
TIME RECEIVED:
REPORT DATE

OUTFALL A
RUBY DAM
07/12/93

w1000

19930713101

07/12/93
03:00 PM
07/20/93

DISSOLVED TOTAL

Aluminum
Antimony

Arsenic

Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold

Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Mol ybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

APPROVED BY:

DATE:

® e o o 2 e 8 o 9 & o 6 9 & ° & o & ®

124

.092

a7-28-2]




" MID-CONTINENT 4

TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S, Plaza Dr. » PO. Box 3388 » Rapid City, SD 57709

(605) 348-0111

STAN MICHALS

BROHM MINING OORP.
P.O. BOX 485
DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS,08G NOT VISIBLE

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

LAB NUMBER

<
[{e]
=3
I s
o.
o.
w

I

PHYSICAL PROPERTIES

VALUE METALS mg/1
Conductivity, umhos/cm . Aluminum
Hardness . Ant imony
PH , 7.38 Arsenic
Solids, Dissolved, mg/1 . Barium
Solids, Suspended, mg/1 <10.0 Beryllium
Turbidity, NTU . Boron
Cadmi um
Calcium
INORGANIC & NONMETALLIC VALUE Chromium
Cobalt
Alkalinity . Copper
Bicarbonate . Gold
Carbonate, mg/1 . Iron
Chloride, mg/1 . Lead
Cyanide, Total, mg/l <.010 Lithium
Cyanide, WAD, mg/1 <.010 Magnesium
Cyanide, Free, mg/1 . Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, ng/l <.050 Molybdenum
Nitrogen, Nitrate, mg/l 1.38 Nickel
Nitrogen, Nitrite, ng/l <.050 Potassium
Sulfate, mg/1 . Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc
SPECIAL TESTS VALUE
FI1ELD PH 7.06 APPROVED BY
FIELD EC 880.
FIELD TEMP 15.5 DATE
DISCHARGE

8.0 GMM

OUTFALL A
RUBY DAM
07/18/93

w1000

19930720105

07/20/93
.07:15 AM
07/21/93

DISSOLVED TOTAL

e s ° o ® & e e ® o 8 ° o @ ¢ ¢ © 6 ° o P & & ©o 2 & v @

158

<.001

017

073

.074




FORM 106-A

MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS

AND ENVIRONMENTAL TESTING

2381 S. Piaza Dr. » PO. Box 3388 ¢ Rapid City, SD 57709
(605) 348-0111

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

TOTAL RECOVERABLE METALS,08G NOT VISIBLE

GRELIND PRINTING CENTER - RAPID CITY S.0.

DISCHARGE

AN

SAMPLE NAME: OUTFALL A

DESCRITPION: RUBY DAM

SAMPLE DATE:
SAMPLE TIME:
SAMPLED BY:

;.5
it

LAB NUMBER

07/26/93

w1000
19930727101
07/26/93
03:30 M
07/28/93

DISSOLVED TOTAL

PHYSICAL PROPERTIES VALUE " METALS mg/1
Conductivity, umhos/cm . Aluminum
Hardness . Ant imony
PH 7.05 Arsenic
Solids, Dissolved, mg/1 . Barium
Solids, Suspended, mg/1 <10.0 Beryllium
Turbidity, NTU . Boron

: Cadmium
Calcium
INORGANIC & NONMETALLIC VALUE Chromium
Cobalt
Alkalinity . Copper
Bicarbonate . Gold
Carbonate, wmg/1 . Iron
Chloride, mg/1 . Lead
Cyanide, Total, mg/1 <.010 Lithium

- Cyanide, WAD, mg/l <.010 Magnesiun
Cyanide, Free, mg/1 . Manganese
Fluoride, mg/1 . Mercury
Nitrogen, Ammonia, mg/l <.050 Molybdenum
Nitrogen, Nitrate, mg/l 3.95 Nickel
Nitrogen, Nitrite, mg/l <.050 Potassium
Sulfate, mg/1 . Selenium

_ Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SPECIAL TESTS VALUE
FIELD PH 6.81 APPROVED BY
FIELD EC 940.

FIELD TEMP 17.1 DATE
15.6 GPM

S e ® e & o & o ® 8 & & ° b ° & * 6 6 6 ® e 4 e 6 ® @ @

s

* * *® L] L] L] - L) L] L] L) L] [ ] L ] L]

L) L] L ] L] . * L] L ] L] L]

2

-

& 8
© =

g




 MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OiL. ANALYSIS

SAMPLE NAME: OUTFALL B

AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 * Rapid City, SD 57709

DESRRITPION: OUTFALL BY SW-2
SAMPLE DATE: 07/06/93

SAMPLE TIME: 04:30 PM
SAMPLED BY:

Y (605) 348-0111
; AOCOOUNT NMUMBER: W1000
LAB NUIMBER: 19930707103
3 STAN MICHALS DATE RECEIVED: 07/07/93
e BROHM MINING OURP. TIME RECEIVED: 06:45 AM
- P.O. BOX 485 REPORT DATE: 07/08/93
A DEADWOOD, SD 57732
D
Gg; O & G NOT VISIB. TOTAL RECOVERABLE
O - PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED  TOTAL
s f Conductivity, wnhos/cm . Aluminum . 30.9
o . Hardness 512. Antimony . .
? PH 3.16 Arsenic . .162
; Solids, Dissolved, mg/1 . ‘Barium . .
Q Solids, Suspended, mg/!  171. Beryllium . .
‘Turbidity, NIU . Boron . .
, Cadmi um . .040
J - Calcium 136. .
INORGANIC & NONMETALLIC VALUE Chromiumn . "
) Cobalt . .
QO Alkalinity . Copper . 4.44
i Bicarbonate . Gold . .
Carbonate, mg/1 . Iron . 39.3
" Chloride, mg/] . Lead . .018
Cyanide, Total, mg/1 <.010 Lithium . .
. Cyanide, WAD, mg/1 <.010 Magnesium 41.9 .
U Cyanide, Free, mg/1 . Manganese . 11.4
Fluoride, mg/1 : . Mercury . <.0002
Nitrogen, Ammonia, mg/l 275 Molybdenum . .
Nitrogen, Nitrate, mg/l 1.21 Nickel . .
Nitrogen, Nitrite, mg/1 . €.050 Potassium . .
Sulfate, mg/1 : 818. Selenium . <.005
"-‘j Silicon . .
iy Silver . .009
Sodium . .
~r Strontium . .
Vanadium . .
Zinc . 1.94
J
J SPECIAL TESTS VALUE
FIELD pH 3.27 - APPROVED BY:
) FIELD EC 1340.
o} FIELD TEMP 19.6 DATE:
’ FLOW 103.GPM



FORM 106:A

MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY Ot ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 » Rapid City, SD 57708
(605) 348-0111

ACOOUNT NIMBER: W1000
LAB NUMBER: 19930714102
STAN MICHALS DATE RECEIVED: 07/14/93
BRCEM MINING OORP. TIME RECEIVED: 07:20 AM
P.O. BOX 485 REPORT DATE: 07/15/93

DEADWOOD, SD 57732

TOTAL RECOVERABLE METALS,FLOW = 73.4 GPM

-~
B

PHYSICAL PROPERTIES VALUE METALS Ilt/l DISSOLVED TOTAL
Conductivity, umhos/cm . Alminum . 27.1
Hardness . Ant imony . .
PH 3.20 Argenic . .
Solids, Dissolved, mg/1 . Barium . .
Solids, Suspended, mg/1 <10.0 Beryllium . .
Turbidity, NTU . Boron . .

Cadmium . .023

Calcium . .
INORGANIC & NONMETALLIC VALUE Chromium . N

Cobalt . .

- Alkalinity . Copper . 4.60
Bicarbonate . Gold . .
Carbonate, mg/1 . Iron . 27.7
Chloride, mg/1 . Lead . .
Cyanide, Total, mg/] . Lithium . .
Cyanide, WAD, mg/1 . Magnesium . .
Cyenide, Free, mg/1 . Manganese . .
Fluoride, mg/1 . Mercury . .
Nitrogen, Ammonia, mg/1 .253 Molybdenum . .
Nitrogen, Nitrate, mg/l 1.33 Nickel . .
Nitrogen, Nitrite, wg/1 <.050 Potassium . .
Sulfate, mg/1 . Selenium . .

Silicon . .
Silver . .
Sodium . .
Strontiun . .
Vanadium . .
Zinc . 1.60

" SPECIAL TESTS VALUE

FI1ELD PH 3.16 APPROVED BY:
FIELD BC 1320.
DATE: o2l

FIELD TEMP 21.9

OIL & GREASE <10.0



o MID-CONTINENT
A TESTING LABORATORIES, INC.

N HIGH TECHNOLOGY OIL ANALYSIS

SAMPLE NAME: OUTFALL B

AND ENVIRONMENTAL TESTING

DESCRITPION: OUTFALL BY SW-2
SAMPLE DATE: 07/19/93
SAMPLE TIME: 02:55 PM

SAMPLED BY:
g 2381 S. Plaza Dr. » PO. Box 3388 * Rapid City. SD 57709
3y (605) 348-0111
' ACOOUNT NUMBER: W1000

) - LAB NUMBER: 19930720106

R STAN MICHALS DATE RECEIVED: 07/20/93
i BROHM MINING CORP. TIME RECEIVED: 07:15 AM

- P.O. BOX 485 REPORT DATE: 07/21/93

DEADWOOD, SD 57732

R
<!
7 z TOTAL RECOVERABLE METALS
§ : PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
N Conductivity, umhos/cm . Aluminum . 24.8
D Hardness . Ant imony . .
‘ PH 3.20 Arsenic . .
_ Solids, Dissolved, mg/l . Barium . .
Solids, Suspended, mg/l1  <10.0 Beryllium . .
Turbidity, NTU . Boron . .
Cadmium . .025
- Calcium . .
INORGANIC & NONMETALLIC VALUE Chromi um . .
Cobalt . e
O Alkalinity . Copper . 4.86
”" 7 Bicarbonate . Gold . .
o Carbonate, mg/! . Iron . 36.5
J Chloride, mg/1 . Lead . .
Cyanide, Total, mg/l . Lithium . .
Cyanide, WAD, mg/1 . Magnesium . .
J Cyanide, Free, mg/] . Manganese . .
Fluoride, mg/1 ’ . Mercury . .
Nitrogen, Ammonia, mg/l .213 Molybdenum . .
Nitrogen, Nitrate, mg/l 1.24 Nickel . .
Nitrogen, Nitrite, mg/] <.050 Potassium . .
Sulfate, mg/1 . Selenium . .
= Silicon . .
i Silver . .
1 Sodium . .
s Strontium . .
Vanadium . .
Zinc . 1.92
.
o SPECIAL TESTS VALUE
. FIELD PH 3.01 APPROVED BY: g
J FIELD EC 1380.
18.8 DATE: Vo W 2[_ 72




o MID-CONTINENT
TESTING LABORATORIES, INC.

{) HIGH TECHNOLOGY OIL ANALYS!S
- AND ENVIRONMENTAL TESTING

SAMPLE NAME: OUTFALL B
DESCRITPION: QUTFALL BY SW-2
SAMPLE DATE: 07/26/93

SAMPLE TIME:
SAMPLED BY:
v 2381 S. Plaza Dr. ¢ PO. Box 3388 ¢ Rapid City, SD 57709
D) (605) 348-0111
AOOOUNT NUMBER: W1000
LAB NUMBER: 19930727102
) STAN MICHALS " DATE RECEIVED: 07/26/93
2 " BROHM MINING OORP. . TIME RECEIVED: 03:30 PM
;o P.O. BOX 485 . REPORT DATE: 07/28/93
DEADWOOD, SD 57732
»,
) % TOTAL RECOVERABLE METALS ,O0&G NOT VISIBLE
L{ PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
XYY
Conductivity, umhos/cm . Alumiman . 29.8
o Hardness . Ant imony . .
PH 3.16 Arsenic . .
. Solids, Dissolved, mg/1 . Barijium . .
) Solids, Suspended, mg/l 36.0 Beryllium . .
Turbidity, NIU . Boron . .
: Cadmi e . .025
0 . Calcium . .
INORGANIC & NONMETALLIC VAILE Chromium . .
d mbalt L] L
T Alkalinity . Copper . 4.85
a N E Biwmte . &)ld .. .
2 Carbonate, mg/1 . Iron . 30.0
g Chloride, mg/1 . Lead . .
s Cyanide, Total, mg/1 . Lithium . .
x Cyanide, WAD, mg/1 . Magnesium . .
b Cyanide, Free, mg/1 . Manganese . .
3 Fluoride, mg/1 . Mercury . .
g Nitrogen, Ammonia, mg/] .212 Molybdenum . .
E Nitrogen, Nitrate, mg/1 1.23 Nickel . .
T Nitrogen, Nitrite, mg/1 <.050 ‘Potassium . .
8 Sulfate, mg/1 _ . Selenium . .
| «f‘é Silicon . .
i Silver . .
o : Sodium . .
) : ' Strontium . .
Vanadium . .
Zinc . 1.59
J
Ny SPECIAL TESTS VALUE
FIELD PH 3.22 APPROVED BY:
: FIELD EC 1270.
AN FIELD TEMP 19.9 DATE: _ [/

DISCHARGE 64.6 G™M



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VI 1992 NPDES WET Control Program
Test Duration: 48 hours
Sample Collection procedure: grab

Sample collection dates: 7/29/93 for Compliance Points 002 and OF-C; 7/30/93 for Bear Butte Crk.

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <24h old
Feeding: none

Mﬂm: mortality

Start date: 31 July 1993

End date: 2 August 1993

Type of exposure chamber: 50ml disposable plastic cups
Volume of exposure chamber: 25 ml
Number of Animals exposed/chamber: 5
Number of replicates/treatment: 4

Test temperature: 20°C + 1

Standard toxicant used: NaCl

Brohm Mining Corporation
EPA split sample tests 1

Chadwick & Associates, Inc.
5 August 1993



'SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST:
COMPLIANCE POINT 002 '

TEST: Acute 48h with Ceriodaphnia dubia QOPERATORS: DD, CB, MS
Start: 31 July 1993 at 1115

End: 2 Aug. 1993 at 1145

Test substance: 002

Client/Project: Brohm Mining

Test results:
Recon. | Receive. | 6.25% 12.5% 25% 50% 100%
Treatment H,0 R0 Outfall | Outfall Outfall Outfall Outfall
Control | Control
|| alive/exposed 20/20
ﬂ % Survival 100 " 100 100 100 95 100 90
Diss.Q, max, 1.2 1.5 15 1.4 1.1 1.2 12
min 6.7 7.0 7.0 7.1 7.1 7.1 7.2
pH initial 8.45 197 1.86
final 8.37 8.14 8.43
Conduct uS 712 24 1301
max./min. 629 239 1224
Temp.°C max, 21.0 21.0 210 | 210 210 | 210 21.0
min. . 20.6 20.6 20.6 20.6 20.6 20.6 20.6

Statistical Analysis: response levels recorded as % 002

- 48h LCS0 = cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Procedure) = 100%

Brohm Mining Corporation
EPA split sample tests 2

Chadwick & Associates, Inc.
5 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE 'ILOXICITY TEST:
COMPLIANCE POINT OF-C (UNTREATED)

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1130
End: 2 Aug. 1993 at 1150
Test substance: Untreated OF-C
Client/Project: Brohm Mining

7 Test results:

Treatment

H % Survival 100 100 25 0 0 0 0
| Diss.Q, max, 1.2 1.2 12 7.3 1.3 7.3 7.3
| min. 6.7 7.0 7.0
pH begin 8.45 197 ' 2.96
after 24h 8.77 8.21 NA
Conduct ymho 112 261 - 531
max./min. 629 228
T °Cm 21,0 21.0 21.0 21.0 21.0 21.0 21.0 |
min 20.6 20.6 20.6 {
Statistical Analysis: recorded as % untreated OF-C
- 48h LC50 (graphical method) = 8.1% (95% CI could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%
Brohm Mining Corporation Chadwick & Associates, Inc.

. EPA split sample tests 3 ' S August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST:
COMPLIANCE POINT OF-C (pH TREATED)

TEST: Acute 48h with Ceriodaphnia dubia OQPERATORS: DD, CB, MS

Start: 31 July 1993 at 1245
End: 2 Aug. 1993 at 1220

Test substance: pH treated OF-C
Client/Project: Brohm Mining
Test results: 3
6.25% 12.5% 25% S0% 100%
Recon. Receive. treated treated treated treated treated
Treatment H,0 H,0
Control Control

alive/exposed

% Survival 100 100 50 10 0 0 0
Di m. 1.2 1.0 7.1 1.0 7.0 7.0 7.0
it min. . 6.7 7.0 7.0 7.0
pH begin 8.45 1.97 165 |
end 8.37 8.23 7.1
Conduct ymho 112 333 740
max./min. 629 244
Temp,°C max, | 2L0 21.0 210 21.0 21.0 21.0 21.0
min. 20.6 20.6 20.6 20.6
e
‘Statistical Analysis: recorded as % pH treated OF-C
- 48h LC50 (Probit Analysis) = 6.31% (95% CI, 3.92 to 7.90)
- NOEC (Dunnett’s Method) = <6.25%
Brohm Mining Corporation Chadwick & Associates, Inc.

EPA split sample tests 4 - 5 August 1993



.' TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program
Test Duration: 96 hours
Sample Collection procedure: grab
Sample collection dates: 7/29/93 for Compliance Points 002 and OF-C; 7/30/93 for Bear Butte Crk.
Qu_uw BB Creek receiving water; a separate reconstituted water cqntrol was also run
| Age of organisms at start: <7 days old |
Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal
 End Point(s): mortality
Start date and time: 31 July 1993
-Mg_m_tm: 4 August 1993
Mgmﬂm 400 ml glass beakers
Volume of exposure solution: 300 ml
Number of Animals exposed/chamber: 10
 Number of replicates/treatment: 4
Test temperature: 20°C + 1
Standard toxicant used: NaCl

Aeration: none

Brohm Mining Corporation Chadwick & Associates, Inc.
EPA split sample tests 5 S August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TESI‘
COMPLIANCE POINT 002

TEST: Acute 96h with fathead minnow larvae

Start: 31 July 1993 at 1215
End: 4 Aug. 1993 at 1130

OPERATORS: DD, CB, MS

Test substance: 002
Client/Project: Brohm Mining
Test results:
Recon. Receive 6.25% 12.5% 25% 50% 100%
Treatment H,0 H,0 Outfall | Outfall | Outfall | Outfall | Outfall
Control Control 002 002 002 002 002
alive/exposed 40/40 40/40 40/40 40/40 39/40 40/40 40/40
% Survival 100 100 100 100 98 100 100
Di m 6.6 6.8 71 11 1.0 6.9 6.8
min. 6.8 6.5 6.7 6.6 6.6 6.5 6.7
pH begin 8.45 197 1.86
after 24h 8.21 7.95 8.18
Conduct. pmho 741 305 1564
max./min. 710 195 1461
Temp.(°C) m 20.2 20.2 20.2 20,2 20.2 20.2 20.2
_ min, 19.5 19.5 19.5 19.5 19.5 19.5 19.5

Statistical Analysis: response levels recorded as % 002

- 96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Method) =

Brohm Mining Corporation

EPA split sample tests

> 100%

Chadwick & Associates, Inc.
5 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST:
COMPLIANCE POINT OF-C (UNTREATED)

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1235
End: 4 Aug. 1993 at 1140
Test substance: untreated OF-C

Client/Project: Brohm Mining
Test results:
Recon. Receive
Treatment H,0 H,0
Control Control
alive/exposed 40/40 39/40 38/40 37/40 32140 | 6/40 0/40
% Survival 100 98 95 93 80 15 0
Diss. O, max, 6.6 6.9 69 6.9 6.9 6.9 6.2
min. 59 6.4 6.4 6.4 6.4 6.4
pH begin 8.45 197 5.9
after 24h 8.21 7.98 6.01
Conduct. umho 741 290 490
max./min. 710 257
T °C)m 202 20.2 20.2 20.2 20.2 20.2 19.5
“ min. 19.5 19.5 19.5 19.5 19.5 19.5

Statistical Analysis: recorded as % untreated OF-C

- 96h LCSO (Probit analysis) = 35.3% (95% CI, 30.5 to 40.0)
- NOEC (Wilcoxin Rank-Sum Test) = 25%

Brohm Mining Corporation

Chadwick & Associates, Inc.
- EPA split sample tests 7

S August 1993
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SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST:
COMPLIANCE POINT OF-C (pH TREATED)

TEST: Acute 96h with fathead minnow larvae : OPERATORS: DD, CB, MS

Start: 31 July 1993 at 1300
End: 4 Aug. 1993 at 1210
Test substance: pH treated OF-C

Client/Project: Brohm Mining
Test results:
6.25% 12.5% 25% 50% 100%
Recon. Receive treated | treated | treated treated | treated
Treatment H,0 H,0 Outfall | Outfall | Outfall | Outfall | Outfall
Control Control "OF-C OF-C OF-C OF-C OF-C
alive/exposed 40/40 39/40 30/30° 39/40 38/40 38/40 36/40
% Survival 100 98 - 100 98 95 95 90
Diss.Q, max, 6.6 6.7 6.8 6.9 6.8 69 1
min. 6.8 59 6.4 6.5 - 6.5 6.4 6.4
H begin 8.45 1.97 | 1.65
after 24h 8.21 8.02 7.79
Conduct. pmho 141 268 674
max./min. 710 232 577
Temp,(°C) m 20.2 20.2 20.2 20.2 20.2 20.2 20.2
min. 19.5 19.5 19.5 19.5 19.5 19.5 19.5

Statistical Analysis: response levels recorded as % pH treated OF-C

-96h LC50 (Probit Analysis) = > 100%
- NOEC (Dunnett’s Method) = 100%

An accidental spill occurred resulting in the loss of one of the four replicates.

Brohm Mining Corporation

Chadwick & Associates, Inc.
EPA split sample tests 8

S August 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 31 JULY 1993

Outfall samples were taken on 7/29 and receiving water samples were taken on 7/30:

Measurement Recon. | BB Creek Untreated pH treated
H,0 Rev. HO OF-C OF-C!
Analysis Temperature (°C) |
Total Hardness 204 - 98 1200 300 ND*
(mgCaCO,/L)
pH 8.45 7.97 7.86 5.96 7.65
Alkalinity (mgCaCO,/L) 133 88 . 184 18 49
Conductivity (umho) 534 207 1209 494 502
Dissolved Oxygen 6.9 8.3 9.3 9.1 7.8 H
(ngO,/L)
Ammonia (mg NH,-N/L ND 0.4 1.3 - 0.7 0.8
Unionized Ammonia 0 0 0 0 0
(mg NH,")
Total Residual Chlorine ND ND ND 0.03 ND
(mg/L) ' ‘ \
’ The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH
treated OF-C.
2 The ability to measure the total hardness was impaired by an unknown interference that

did not allow the endpoint of the titration method to become clear.

Brohm Mining Corporation Chadwick & Associates, Inc.
EPA split sample tests 9 5 August 1993



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 29 June to 1 July, 1993

g NaCl/L control 1.0 20 3.0 4.0 5.0
# alive/# exp. 20/20 20/20 17720 7120 0/20 0/20
% survival 100 100 85 35 0 0

LC50 (Probit Analysis) = 2.61g NaCl/L (95% CI, 2.34 to 2.87)

Note:

This is within our accepted performance range (2.5 to 3.2) determined by 12

previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 1 to 5 August 1993

I _ =1
g NaCl/L control 6.0 7.0 7.5 8.0 9.0
# alive/# exp. 2020 20/20 15/20 11/20 6/20 0/20
% survival 100 100 75 55 30 0

96h LC50 (Probit Analysis) = 7.54g NaCl/L (95% CI, 7.31to 7.77)

Note: This is within our accepted performance range (7.2 to 8.7) determined by 12

previous reference tests performed.

Chadwick & Associates, Inc.
5 August 1993

Brohm Mining Corporation
EPA split sample tests 10
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» [”[”Ey ENERGY LABORATORIES, INC.
P.O. BOX 3258 * CASPER. WY 82602 s PHONE (307} 235-0515

254 NORTH CENTER. SUITE 100 CASPER. WY 82601 .
LABORATORIES . Ol + FAX (307) 234-1639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE 1.D.: Outfall A Outfall B

Sample Date: 07-25-93  07-25-93

Report Date: 08-06-93 08-06-93

Sample Number: 93-29337 93-29338

RADIOMETRIC pCi/l: ' Det.Limit
Gross Alpha 4.9 70.8 1.0
Gross Alpha Prec. +/- 1.7 6.9

Report Approved By: 4.4 M/

kmk ®m329337.bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



September 17, 1993

Mr. Steve Burkett, Chief
NPDES Branch
Management Division
U.S.E.P.A.

999 18th St., Suite 500
Denver, CO 80202-2466

Mr. Burkett:

Enclosed are the monitoring results from August 1993 requested in the order
"Docket No. CWA-V111-93-04-C."

If you have any further questions, please don’t hesitate to call.
Sincerely,

BROHM MINING CORP.
Stan Michals
Environmental Technician

SM:sm

cc: Steve Pirner, SDDENR
Dale Cockrell, Truhe Law Offices
Melanie Paliman, EPA
Kellie Buscher, SDDENR
Rod MaclLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC
Samuel H. Sage, Atlantic States Legal Foundation
Deb Rogers Miller, TIP

envi\epa8.sm

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a whally owned affiiats of M Minven Gold Corporation



OUTFALL

8-02-93
8-09-93
8-16-93
8-23-93
8-30-93

OUTFALL
8-02-93
8-06-93
8-09-93
8-13-93
8-16-93
8-20-93
8-23-93
8-27-93
8-30-93

BROHM MINING CORPORATION .
MONITORING RESULTS FROM AUGUST 1993

DOCKET NO.

nAn

“B'I

CWA-VIII-93-04-C

FLOW
GPD

14400
10080

8640
11520

7200

74880
59040
53289
43200
40320
47520
38880
36000
31680

FIELD

AN ~J&O O

WNWNDWNDWNDW

pPH

.69
.74
.00
.88
.78

.07
.78
.00
.73
.13
.86
.03
.72
.19

OIL/
GREASE

NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE

NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
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[”[”Ey ENERGY LABORATORIES, INC. '
P.O. BOX 3258 + CASPER. WY 82602 * PHONE (307) 235-0515

254 NORTH CENTER. SUITE 100 « CASPER, WY B2601  FA 41
LABORATORIES . ER. WY Ol + FAX 1307) 2341639

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 08-02-93 - 08-02-93

Report Date: ' 08-16-93 08-16-93

Sample Number: 93-29811 93-29812

RADIOMETRIC pCi/l: : Det.Limit
Gross Alpha 1.0 <1.0 1.0

Gross Alpha Prec. +/-

Report Approved By: AR M

Bsv 8329811 .bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES
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ENERGY

LABORATORIES

QUALITY ASSURANCE REPORT -

Report Date: 17—~Aug~93

ELI #(s): 93:29811-12

RADIOMETRIC pCi/gm:

Gross Alpha

METHOD

EPA-900.0

P.O. BOX 3258
254 NORTH CENTER. SUITE 100

Brohm Mining Corporation
Dup #1 Dup #2
% %
100 ——

USEPA-ESML~LV INTERCOMPARISON STUDY RESULTS

Radiometric
Uranium
Ra226
Ra228
Gross Alpha
Gross Beta

Report Approved By: {8 M___

dmc 9329811-12

Method
EPA-908.1
EPA-903.1
EPA-904.1
EPA-900.0
EPA-900.0

ELI Value

5.07
16.30
16.17

933
35.00

Standard
4.00
14.90
14.00
15.00
44.00

ENERGY LABORATORIES, INC.

CASPER. WY 82602

Spk #1 Spk #2

Difference
1.07
1.40
2.17
~5.67
-9.00

PHONE (307) 235-0515
e CASPER. WY 82601

e FAX (307) 234-1639

ANALYST

DB

Analyst
DB
DB
DB
DB
DB

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES

DATE
SAMPLE
ANALYZED
8-12-93

Date
13—Apr—92
13-Apr—-92
13-Apr-92
14—-May—92
14-May-92
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TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 48 hours

- Sample Collection procedure: grab

Sample collgction dates: 11 August 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run

Age of organisms at start: <24h old
Feeding: none

End Point: mortality

Start date: 13 August 1993

End date: 15 August 1993

Type of exposure chamber: 50ml Aisposable plastic cups
Volume of exposure chamber: 25 ml
Number of Animals exposed/chamber: 5
Number of replicates/treatment: 4

Test temperature: 20°C + 2

Standard toxicant used: NaCl

Brohm Mining Corporation
Outfall A + B bioassays 1

Chadwick & Associates, Inc.
27 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Outfall A

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 13 Aug. 1993 at 1115

End: 15 Aug. 1993 at 1100

Test substance: Outfall A

Client/Project: Brohm Mining Corporation

Test results:
Recon. Receive.
Treatment H,0 H,0
Control Control
alive/exposed 20/20 20/20 20/20 20/20 20/20 20/20 20/20
% Survival 100 100 100 100 100 100 100
Diss.O, max, 6.7 6.7 6.7 6.7 6.7 6.7 6.7
min. 6.4 6.4 6.5 6.5 6.4 6.4 6.5
| pH initial 8.02 8.16 8.02
after 24h 8.65 8.47 8.63
Conduct uS 679 281 1172
max./min. 662 276 1152
Temp.°C m 21.6 216 21.6 21.6 21.6 21.6 21.6
min. 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Statistical Analysis: response levels recorded as % Outfall B

- 48h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Procedure) = 100%

Brohm Mining Corporation Chadwick & Associates, Inc.
Outfall A + B bioassays 2 27 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: Untreated Outfall B

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 13 Aug. 1993 at 1130

End: 15 Aug. 1993 at 1115

Test substance: Untreated Outfall B
Client/Project: Brohm Mining Corporation

Test results:
Receive. 12.5%
Treatment H,0
Control
alive/exposed 20/20 20/20 0/20 020 0/20 0/20 0/20
% Survival 100 100 0 0 0 0 0
Diss.Q, max, 6.7 6.7 6.7 6.7 6.7 6.7 6.7
min. 6.4 6.3 A :
pH begin 8.02 8.16 3.23
after 24h 8.65 8.47 3.28
- Conduct pmho 679 261 1675
max./min. 662 228
Temp,°C m 21.6 21,0 21.0 21.0 21.0 21.0 21.0
min. 21.0 21.6 21.6 '

Statistical Analysis: recorded as % untreated Outfall B

- 48h LC50 (graphical method) = 2.8% (95% CI could not be calculated)
- NOEC (Dunnett’s Method) = <6.25%

Brohm Mining Corporation Chadwick & Associates, Inc.
Outfall A + B bioassays 3 27 August 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: pH treated Outfall B.

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB, MS

Start: 13 Aug. 1993 at 1145

Engd: 15 Aug. 1993 at 1125

Test substance: pH treated Outfall B
Client/Project: Brohm Mining Corporation

Test rsults: _

6.25% 12.5% 25% 50% 100%
Recon. Receive. treated treated treated treated treated
Treatment H,0 H,0 Qutfall Qutfall Qutfall Outfall Cutfall
alive/exposed 20/20 19/19° 15/20 14120 10/20 9/20 120
% Survival 100 100 75 70 50 45 5
Dis m 6.7 6.4 6.4 6.4 6.4 6.4 6.4
min. 6.4 6.3 6.3 6.3 6.3 6.4 6.4

| H begin 8.02 8.16 71.68
after 24h 8.65 8.34 7.62
Conduct pmho 679 293 1709
max./min. 662 273 1731
Temp.°C max, 216 21.6 21.6 21.6 21.6 21.6 21,6
min. 21.0 21.0 21.0 21.0 21.0 21.0 21.0

Statistical Analysis: recorded as % pH treated OF-C

- 48h LC50 (Probit Analysis) = 23.5% (95% CI, 15.1 t0 36.0)
- NOEC (Steel’s Many One Rank test) = <6.25%

One of the original 20 Ceriodaphnia neonates could not be used in the data analysis since
it was found stuck to the side of the exposure vessel.

Brohm Mining Corporation Chadwick & Associates, Inc.
Outfall A + B bioassays 4 27 August 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992 NPDES WET Control Program

Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection dates: 11 August 1993

Dilution water: Bear Butte Creek recéiving water; a separate reconstituted water control was also run
Agloggggmg_ns_m <7 days old

Feeding: 0.1 ml Artemia nauplii prior to test initiation and prior to the 48h renewal
End Point(s): mortality - |

Start date and time: 12 August 1993

End date and time: 16 August 1993

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 ml

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 4

Test temperature: 20°C + 2

Standard toxicant used: NaCl

| Aeration: none |

Brohm Mining Corporation Chadwick & Associates, Inc.
Outfall A + B bioassays 5 27 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: Outfall A

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS

Start: 12 Aug. 1993 at 1200
End: 16 Aug. 1993 at 1200
- Test substance: Outfall A
Client/Project: Brohm Mining Corporation

) Test results:
Recon. Receive 6.25% | 12.5% 25% 50% 100%
Treatment H,0 H,0 Outfall | Outfall | Outfall | Outfall | Outfall
alive/exposed 40/40 39/39 40/40 | 40/40 | 40/40 | 40/40 | 40/40
% Survival 100 100 100 100 100 100 100
Di m 65 - 64 6.4 6.4 6.4 6.4 6.4
min. 6.0 6.0 6.0 6.0 6.1 6.0 6.1
H begin 8.02 8.16 8.02
after 24h 8.05 8.10 8.19
Conduct. umho 127 261 1211
max./min. 668 251 1168
Temp, (°C 21,6 21.6 216 | 216 | 216 | 216 | 216
min. 20.8 20.8 20.8 20.8 20.8 20.8 20.8

Statistical Analysis: response levels recorded as % Outfall A

-96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures -
- NOEC (Dunnett’s Method) = >100%

Brohm Mining Corporation : . Chadwick & Associates, Inc.
Outfall A + B bioassays 6 27 August 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: Untreated Outfall B

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB, MS
Start: 12 August 1993 at 1030

End: 16 Aug. 1993 at 1105

Test substance: Untreated Outfall B

Client/Project: Brohm Mining Corporation

* Test results:
Recon. Receive 6.25% 12.5% 25% 50% 100%
Treatment H,0 H,O Outfall | Outfall | Outfall Outfall | Outfall
Control Control B B B B B
alive/exposed 40/40 40/40 28/40 0/40 0/40 0/40 0/40
% Survival 100 100 70 0 0 0 0
Diss.Q, max, 6.4 6.9 6.9 6.3 6.5 6.6 6.6
min. 6.0 6.0 6.2
pH begin 8.02 197 2.96
after 24h 8.05 7.98 6.01
Conduct. umho 727 279 1550
{  max./min. 668 246
Temp.(°C) m 21.6 21.6 21.6 21.0 21.0 21.0 21.0
min. 20.8 20.8 20.8

Statistical Analysis: recorded as % untreated Outfall B

- 96h LC50 (Spearman-Karber method) = 7.62% (95% CI, NA)
- NOEC (Dunnett’s procedure) = <6.25%

Brohm Mining Corporation
Outfall A + B bioassays 7

Chadwick & Associates, Inc.
27 August 1993
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SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TEST: pH treated Outfall B

TEST: Acute 96h with fathead minnow larvae

Start: 12 Aug. 1993 at 1245
End: 16 Aug. 1993 at 1300
Test substance: pH treated Outfall B

Client/Project: Brohm Mining Corporation

QPERATORS: DD, CB, MS

Test results:
I
6.25% 12.5% 25% 50% 100%
Recon. Receive | treated | treated | treated | treated | treated
Treatment H,O H,0 “Outfall | Outfall | Outfall | Outfall { Outfall
Control Control B B B B B
alive/exposed 40/40 40/40 39/40 40/40 40/40 40/40 40/40
% Survival 100 100 98 100 100 100 100
Diss.O, m 6.5 6.7 6.8 6.9 6.8 6.9 1
min. 6.0 59 6.4 6.5 6.5 6.4 6.4
pH begin 8.02 8.16 1.68
after 24h 8.05 7.71 7.53
Conduct. pmho 7217 270 1800
max./min. 668 248 1733
mp.(°C) m 21.6 21.6 216 21.6 21.6 21.6 216
min. 20.8 20.8 20.8 20.8 20.8 20.8 20.8
—— e e———

Statistical Analysis: response levels recorded as % pH treated Outfall B

- 96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Method) = 100%

Brohm Mining Corporation
Outfall A + B bioassays

Chadwick & Associates, Inc.
27 August 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 12 AUGUST 1993

Samples were taken on 11 August 1993;

Measurement Recon. | BB Creek Untreated | pH treated
H,0 Rev. H,0 Outfall A Outfall B Qutfall B
- P —e——————t g ———————— ]
Analysis Temperature (°C) 24 16.0- 18.0 16.0 18

Total Hardness 202 110 362 4100 ND?

(mgCaCO,/L)

pH 8.02 8.16 8.02 13.23 7.65

Alkalinity (mgCaCO,/L) 132 112 218 NA® 74

Conductivity (umho) 707 215 1136 1501 1635

Dissolved Oxygen 6.5 - 8.8 4.5 8.1 7.5
(mgOy/L)

" Ammonia (mg NH,-N/L ND 0.06 0.03 0.16 0.18

Unionized Ammonia 0 0 0 0.02 0.02
(mg NH,")

Total Residual Chlorine ND 0.04 ND ND ND

(mg/L) o S B R ]

’ The pH was artificially raised with IN NaOH to achieve a pH of 7 to 8 for use as pH
treated Outfall B, '

° This is only an estimation since, as before, the ability to measure hardness was impaired
by an unknown interference that did not allow the endpoint of the titration method to
become clear.

® To determine alkalinity, the pH of the sample must be >4.5.

Brohm Mining Corporation Chadwick & Associates, Inc.

Outfall A + B bioassays

27 August 1993



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 14 to 16 August 1993

g NaCl/L control 1.0 1.5 2.0 25 3.0
# alive/# exp. 20720 20720 17720 16/20 12/20 1720
% survival 100 100 85 80 60 S

LC50 (Probit Analysis) = 2.35g NaCl/L 95% CI, 2.15 to 2.58)

Note: This is within our accepted performance range (1.6 to 3.2) determined by 12
previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 12 to 16 August 1993

g NaCl/L control 6.0 7.0 7.5 8.0 9.0 "
# alive/# exp. 20/20 20/20 18/20 1520 11/20 0/20 "
% survival 100 100 90 75 55 0 ||

96h LC50 (Probit Analysis) = 7.90g NaCl/L (95% CI, 7.69 to 8.15)

Note: This is within our accepted performance range (7.2 to 8.6) determined by 12
previous reference tests performed.

Brohm Mining Corporation Chadwick & Associates, Inc.
Outfall A + B bioassays 10 27 August 1993
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Weber, C.1. ed. 1991. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms. 4th Edition. U.S. Environmental Protection Agency, Environmental Monitoring and
Support Laboratory, Cincinnati, Ohio. EPA/600/4-90/027.
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. BROHE MINING CORPORATION

GILT EDGE MINE

CORDUCY-
IvIYY

HARDERSS

CTARIDE
F0TAL

i

CYARIDE CYARIDE
D

NIYROGER NIYROGEE RITROGER
PLOORIDE AMMORIA RITRATE RITRIYR SULFATE

...............................................................................................................................................................................

LOCAYION DAYR TINE
OUFFALL 2 08/02/93 10:55 AX
OUFFALL 2 £8/09/93 16:40 AX
OUTEALL 2 88/16/93 10:55 AX
OUTFALL A 98/23/93 01:5¢ PX
OUTFALL A €8/30/93
QUTFALL B €8/02/93 02:25 M
OUYEALL B 08/09/93 11135 AM
QUTFALL B 88/16/93 11:40 B
QUTPALL B 88/23/93 11:35 AN
QUTFALL B 08/30/93

BROH MIKIRG CORPO
GILT EDGE KIRE

539

ALUMIRON

DISS.

FOTAL

BOROX
DISS.

FOTAL

LOCATIOR DATE TINE
OUTFALL & 88/02/93 10:55 AM
OUSFALL A 88/09/93 10:40 AN
OUTFALL & 88/16/93 10:55 AM
OUTEALL A 88/23/93 01:50 BX
QUTFALL & 88/30/93
QUTPALL B 08/62/93 82:25 P
OUTFALL B 88/89/93 11:35 AM
OUTPALL B 88/16/93 11:40 AX
OUTEALL B 88/23/93 11135 MM
OUYFALL B 08/36/93

BROAM MIRIRG CORPO

GILY EDGE MIRE

LOCATION DATR TINE
QUFFALL A 08/62/93 10:55 A
QUTEALL A 88/09/93 16:40 AN
QUTEALL A 88/16/93 10:55 AN
QUTFALL A 88/23/93 01:50 PX
OUTFALL 2 88/36/93
OUTFALL B 88/02/93 @2:25 PM
OUTFALL B 68/09/93 11:35 AN
OUTPALL B 08/16/93 11:40 A
OUFEALL B 88/23/93 11:35 MM
OUTEALL B 88/36/93

BROEN MIEIRG CORPO
GILY EDGE HINE

COPPER

DISS.

FOTAL

POTASSTUN

DISS.

T0TAL

MAGRES
DISS.

46

STRORY
DISS.

10M
TOTAL

T0H
TOTAL

S e e il e

FRBE
CADNION
., DISS. TOTAL
¢.002
¢.002
8.003
¢.003
@.001
6.837
¢.03
8.831
0.028
¢.029
MANGARESE
 DISS.  TOTAL
<.859
8.1
~ VANADIUK
DISS. TOTAL

..................................................................................................................................................................................................

LOCATIOR .  DATR TIME
QUTFALL A 08/02/93 16:55 AN
QUFEALL 2 88/09/93 10:40 AX
OUFFALL 2 08/16/93 10.55 A
OUYEALL 2 #8/23/93 1.5¢ PX
OUTFALL 2 #8/30/93
OUTFALL B 88/02/93 9225 PN
OUTEALL B #8/09/93 11:35 AN
QUTFALL B @8/16/93 11:40 AN
OUTFALL B €8/23/93 11,35 MK
OUTFALL B 08/30/93

SOLIDS  SOLIDS ALRALINITY CARBONAYTE
PE DISSOLVE SUSPERD YURBIDITY BICARBONATE CELORIDE
1,25 <19.9
1.31 <10.9
1.26 <16.0
7.18 <10.0
1.24 <10.9
3.2 <10.0
.16 <10.9
.16 _ 10
3.05 <18.¢
.U <10.9
ARTINORY ARSERIC BARITN BERYLLIUN
DISS. FOTAL DISS. TOTAL DISS.. POTAL DISS, YOTAL
6.036
8.152
60LD IROR LEAD LITHION
DISS. TOTAL DISS. TOTAL DISS. FOTAL DISS. TOTAL
<.050 <. 001
6.087
<. 050
<, 05
<. 050
32.3 .00
32.¢
25.9
21.9
21.9
SELRRIOH SILICON SILVER SODIUK
DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS.  TPOTAL
<. 005 ¢.005
<. 005 0.002

<.085¢ 1.96 <.050 553
<.05¢ 1,65 <. 050
<, 850 1.27 <.850
<850 2.42 <. 050
<,850 1.61 <.0850
0.181 1,23 <.05¢ 803
0.206 1.25 <.05@
0.224 1.14 <. 050
0.238 1,17 <. 0%
8.285 1.08 <.050
CALCIDN CHROMIUN COBALY
DISS. TOTAL DISS.  YOTAL DISS. TOTAL
128
140
NERCURY MOLYBDERUM RICEEL
pISS.  TOTAL DISS. TOTAL DISS. YOFAL
<.0062
<.0002
ZINC ,
DISS. TOYAL ANIOR  CATIOR $BALARCE LAB NUMBER
<, 05¢ 19930804102
8.296 19930810102
<059 19938817111
<. 850 19930825109
<.059 19930831106
0.855 19930884103
1.81 19930810103
1.16 19930817112 - v
1.67 Ve 19930825110 - -
1.56 19938831187




SROHM
MINING
CORP,

October 19, 1993 \/

Melanie Pallman

NPDES Branch

Management Division -
~U.S.E.P.A.

999 18th St., Suite 500

Denver, CO 80202-2466

Dear Melanie:

Enclosed are the monitoring results from September 1993 requested in the
order "Docket No. CWA-V111-93-04-C."

If you have any further questions, please don’t hesitate to call.

Sincerely,

BROHM MINING CORP.

Stan Michals
Environmental Technician:

SM:sm

cc:  Tim Tollefsrud, SD DENR
Dale Cockrell, Truhe_L)aN Offices «~
Rod MaclLeod, BMC'
Lance Hubbard, B
Dale Shay, BMC _
Samuel H. Sage, Atlantic States Legal Foundation—"
Deb Rogers Miller, TIR_~ :

envi\epa9.sm

South Dakota Office: P.O. Box 485, Deadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 58-1709

Brohm Mining Corp. is a wholly owned affate of M Minven Gold Corporation



BROHM MINING CORPORATION

W

MONITORING RESULTS FROM SEPTEMBER 1993
DOCKET NO. CWA-VIII-93-04-C"

OUTFALL

9-07-93
9-13-93
9~20~-93
9-27-93

OUTFALL
9-03-93
9-07-93
9-10-93
9-13-93
9-17-93
9-20-93
9-24-93
9-27-93
9-30-93

"A"

"B "

FLOW
GPD

7776
6048
11520
8640

23040
21024
21600
18720
21600
14400
17280
14400
10080

FIELD
pH

7.23
7.14

7
6.97

3.2
.18
.93
.11
.92
.05
.96
.12
.35

NWNWONWOWNW

oIL/
GREASE

NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE

NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE
NON-VISIBLE



254 NORTH CENTER. SUITE 100 » CASPER. WY 82601 + FAX (307) 234-1639
LABORRTORIES

o /[”[””y ENERGY LABORATORIES, INC. )
L P.O. BOX 3258 + CASPER. WY 82602 + PHONE (307) 235-0515

WATER ANALYSIS REPORT - BROHM MINING

SAMPLE I.D.: Outfall A Outfall B

Sample Date: 09-07-93 09-07-93

Report Date: 09-22-93 09-22-93

Sample Number: 93-40781 93-40782

RADIOMETRIC pCi/l: Det.Limit,
Gross Alpha <1.0 : 23.4 1.0

Gross Alpha Prec. +/- 2.1

Report Approved By: #°Z. qéiglééﬁ

sv 82340781.bm

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



BROHM MINING CORPORATION
- HONITORING RESULTS FROM SEPTEMBER 1993
DOCKET NO. CWA-VIII-93-04-C*

CONDUCT=. SOLIDS  SOLIDS ALKALINITY CARBONATE CYANIDE CYANIDE CYANIDE NITROGEN NITROGEN NITROGEN

LOCATION DATE TINE IVITY  HARDNESS  PH  DISSOLVE SUSPEND TURBIDITY BICARBONATE CHLORIDE  TOTAL RAD FREE  FLUORIDE AMMONIA NITRATE NITRITE SULFATE
OUTFALL A 09/07/93 10:55 AN 348 7.3 (10.0 (.010  (.010 {.050 1.39 (.050 3%
OUTFALL A 09/13/93 10:15 AN 7.22 (10.0 (.010  (.010 - (.050 1.26 (.050
OUTFALL A 09/20/93 10:45 AN 7.17 (10.0 (.010  (.010 . (.050 4.82 (.050
OUTFALL & 09/27/93 10:40 AN 1.25 {(10.0 (.o10  (.010 {.050 5.8 (.050
OUTFALL 8 09/07/93 12:05 PH 555 3.1 {10.0 (.010  (.010 0.377 1 (.050 908
OUTFALL B 09/13/93 11:55 M 3.2 (10.0 : 0.36 1 (.050
OUTFALL 8 09/20/93 02:10 P¥ 3.06 15 0.39  0.953 (.050
OUTFALL B 09/27/93 11:50 AN 3.14 {(10.0 0.425 1.04 (.050
BROHM KINING CORPORATION
MONITORING RESULTS FROH SEPTEMBER
DOCKET KO. CWA-VIII-93-04-C* .

ALUNINUN ANTINONY ARSENIC BARIUM BERYLLIUN BORON CADMIUM " CALCIUM CHROMIUM COBALY

LOCATION DATE TINE DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS. TOTAL DISS.  TOTAL DISS.  TOTAL DISS.  TOTAL DISS. TOTAL DISS.  TOTAL DISS. TOTAL
OUTFALL 4 09/07/93 10:55 AM 0.106 0.001 0.002
OUTFALL A 09/13/93 10:15 AN 0.052 0.002

. OUTFALL A 09/20/93 10:45 AM 0.086 0.002
OUTFALL & 09/27/93 10:40 AN {.050 0.002
OUTFALL B8 09/07/93 12:05 PH 33.5 0.048 0.018
OUTFALL B 09/13/93 11:55 AN 40.3 0.025
OUTFALL 8 09/20/93 02:10 PN 39.1 0.033
OUTFALL B 09/27/93 11:50 AN 38.9 0.027
BROHM MINING CORPORATION
HONITORING RESULTS FROM SEPTEMBER
DOCKET NO. CHA-VIII-93-04-C" : :
COPPER 60LD IRON LEAD LITHIUN NAGNESIUN - HANGANESE NERCURY NOLYBDENUM NICKEL

LOCATION DATE TINE DISS. TOTAL DISS. TOTAL DISS.  TOTAL DISS.  TOTAL DISS. TOTAL DISS. TOTAL DISS.  TOTAL DISS. TOTAL DISS. TOTAL DISS.  TOTAL
OUTFALL A 09/07/93 10:55 AM 0.011 0.054 {.001 i (.050 (.0002
OUTFALL A 09/13/93 10:15 AM 0.058 0.193 ‘
OUTFALL A 09/20/93 10:45 AN 0.026 0.063 ;
OUTFALL A 09/27/93 10:40 AM 0.023 (.050 !
OUTFALL 8 09/07/93 12:05 PN 3.2 26.4 (.00t $.36 {.0002
OUTFALL B 09/13/93 11:55 AH 2.92 17.9
OUTFALL B 09/20/93 02:10 PN 3.07. 19.5
OUTFALL B 09/27/93 11:50 AN 3.46 26.1
BROHN MINING CORPORATION
HONITORING RESULTS FROM SEPTEMBER
DOCKET NO. CWA-YIII-93-04-C* _

POTASSTUM SELENIUN SILICON STLVER SODIUN STRONTIUM VANADIUN © TINC

LOCATION DATE TINE DISS. TOTAL DISS.  TOTAL DISS. TOTAL 0ISS. TOTAL DISS.  TOTAL DISS.  TOTAL DISS.  TOTAL DISS. TOTAL ANION  CATION XBALANCE LAB NUMBER
OUTFALL A 09/07/93 10:55 AN (.005 0.002 0.105 19930908104
OUTFALL A 09/13/93 10:15 AN 0.1 19930914104
OUTFALL A 09/20/93 10:45 AN 0.064 19930921104
OUTFALL A 08/27/93 10:40 AN 0.064 19930929101
OUTFALL 8 09/07/93 12:05 PN (.005 (.001 2.17 - 19930908105
OUTFALL B 09/13/93 11:55 AN 2.07 19930914105
OUTFALL 8 09/20/93 02:10 PM 2.3% 19930921105
OUTFALL B 09/27/93 11:50 AN 2.26 19930929102




BROMM
MINING
EoRe

November 17, 1993

Melanie Pallman

NPDES Branch
Management Division
U.S.E.P.A.

999 18th St., Suite 500
Denver, CO 80202-2466

Dear Melanie:

Enclosed are the monitoring results from October 1993 requested in the order
"Docket No. CWA-V111-93-36-C." ' ' '

If you have any further questions, please don’t hesitate to call.
Sincerely,

BROHM MINING CORP.
Stan Michals |
Environmental Technician

SM:sm

cc: Tim Tollefsrud SDDENR
Dale Cockrell, Truhe Law Offices
Rod MacLeod, BMC
Lance Hubbard, BMC
Dale Shay, BMC
Samuel H. Sage, Atlantic States Legal Foundation
Deb Rogers Miller, TIP

ENVI\EPA10.SM

South Dakota Office: P.O. Box 48S, Dcadwood, South Dakota 57732
Telephone: (605) 578-2107 Telecopier: (605) 578-1709

Brohm Mining Corp. is a wholly owned affiliate of M Mirven Goid Corporation



BROKN MINING CORPORATION

MONITORING RESULTS FROM OCTOBER 1993

DOCKET NO. CWA-VITI-93-36-C

DATE

WP O N W N

> PO RO R R RN R R R A M s b s et Bms Pt bk e b
-‘gOQ\IOMAwN'—’OOQNOU\AQN—-O@

001
FLOW
6PD
252000
264960
247680
228960
207360
208800
243360
286560
275040
246240
277920
253440
252000
236160
468000
622080
375840
329760
390240
328320
351360
336960
298080
303840
302400
319680
322560
358560
303840
316800
308160

FIELD
pH
7.12

7.24

6.26

6.32

C6.

FIELD

Tesp. C
6.5

2.9

3.3

0IL/
GREASE
NON-VISIBLE

NON-VISIBLE

NON-VISIBLE

NON-VISIBLE

NON-VISIBLE

DATE

D ~ O e W PO

W W N RO RO RO RO PO R A RO AD " emr b ot et e R e s e
—_C> WO D N O W R OO O WD O O

002
FLOW

6PD
7200

- 5904

7056

23040

11520

FIELD
pH
1.7

7.8

7.85

FIELD

Teap. C
8.6

6.7

5.1

0IL/
6REASE
NON-VISIBLE

NON-VISIBLE

NON-VISIBLE

NON-VISIBLE

NON-VISIBLE

STRAWBERRY CREEK SEEP

FLOW
6PD
NO DISCHARGE

FIELD
PH

FIELD
Tenp. C

0IL/
GREASE



TEST CONDITIONS: CERIODAPHNIA DUBIA ACUTE TOXICITY TEST

Method: EPA Region VIII 1992 NPDES WET Control I;rogram

Test Duration: 48 hours

Sample Collection procedure: grab

Sample collection dates: 25 October 1993

Dilution water: Bear B;xne Creek receiving water; a separate reconstituted water control was also run
Age of organisms at start: <24h old |
Feeding: none

End Point: mortality

Start date: 26 October 1993

End date: 28 October 1993

Wﬂbﬂ; 50ml disposable plastic cups

Volume of exposure chamber: 25 ml

Number of Animals exposed/chamber: S

Number of replicates/treatment: 4

Test temperature: 20°C + 2

Standard toxicant used: NaCl

Brohm Mining Corporation Chadwick & Associates, Inc.
Compliance point bioassays 1 2 November 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: 001

TEST: Acute 48h with Ceriodaphnia dubia OPERATORS: DD, CB

Start: 26 Oct. 1993 at 1245
End: 28 Oct. 1993 at 1315
Test substance: Compliance point 001

Client/Project: Brohm Mining Corporation
~ Test results:

alive/exposed 20720 20120 1720 0/20 020 020 0120

% Survival 100 100 5 0 0 0 0

Di m. 7.0 1.3 13

min. 6.6 6.9 7.1 7.5 7.3 7.2 7.3
pH initial 8.17 7.88 6.13
after 24h 8.42 8.25 7.60

Conduct y$ 769 318 -
max./min. 746 315 : _ 596
Temp.° 20.5 20.5 20.3 20.5 20.5 20.5 20.5
min. 20.3 20.3 20.3 20.3 20.3 20.3 20.3

Statistical Analysis: response levels recorded as compliance point 001

- 48h LCS0 (graphical method) = 2.85% (95% CI, NA with graphical method)
- NOEC (Dunnett’s Procedure) = <6.25% '

Brohm Mining Corporation : Chadwick & Associates, Inc.
. Compliance point bioassays 2 2 November 1993



SUMMARY RESULTS OF CERIODAPHNIA ACUTE TOXICITY TEST: 002

TEST: Acute 48h with Ceriodaphnia dubia OPERATOQRS: DD, CB

Start: 26 Oct. 1993 at 1230

End: 28 Oct. 1993 at 1300

Test substance: Compliance point 002
Client/Project: Brohm Mining Corporation

7 Test results:

Treatment

alive/exposed
% Survival 100 100 100 100 100 100 100
Diss.Q, max, 90 13 14 14 15 13 16
~_min. 6.6 6.8 6.8 6.9 6.9 6.7 6.9
pH. initial 8.17 1.88 174
after 24h 8.42 8.28 8.38
Conduct u§ | 769 292 1727
max./min. 746 285 1689
Temp,°C m. 20.5 20.5 20.5 20.5 205 20.5 20.5

min 203 20.3 20.3 20.3 20.3 20.3 203 |

Statistical Analysis: response levels recorded as compliance point 002

. - 48h LC50 = ND; cannot be calculated without < 50% survival in any of the exposures
- NOEC (Dunnett’s Procedure) = 100% '

Brohm Mining Corporation Chadwick & Associates, Inc.
Compliance point bioassays 3 2 November 1993



TEST CONDITIONS: PIMEPHALES PROMELAS ACUTE TOXICITY TESTS

Method: EPA Region VIII 1992’ NPDES WET Control Program
Test Duration: 96 hours

Sample Collection procedure: grab

Sample collection dates: 25 October 1993

Dilution water: Bear Butte Creek receiving water; a separate reconstituted water control was also run
Agg_q_f_Q[gmm_am: <7 days old

Feeding: 0.1 mL Artemia nauplii prior to test initiation and prior to the 48h renewal
End Point(s): mortality

Start date and time: 26 October 1993

End date and time: 30 October 1993

Type of exposure chamber: 400 ml glass beakers

Volume of exposure solution: 300 mi

Number of Animals exposed/chamber: 10

Number of replicates/treatment: 4

Test temperature: 20°C + 2

Standard toxicant used: NaCl

Aeration: none

Brohm Mining Corporation : ' Chadwick & Associates, Inc.
Compliance point bioassays ‘ 4 2 November 1993



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: 001

TEST: Acute 96h with fathead minnow larvae QOPERATORS: DD, CB
Start: 26 Oct. 1993 at 1130

End: 30 Oct. 1993 at 1045

Test substance: Compliance point 001

Client/Project: Brohm Mining Corporation

7 Test results:
- Recon. Receive
Treatment H,0 H,0
Control Control
alive/exposed 40/40 39/40 37/40 36/40 26/40 10/40 0/40
% Survival 100 98 93 90 65 25 0
Diss. O, m 6.7 6.9 7.0 10 1 12
min. 6.5 6.1 5.7 56 59 6.9 74
pH begin 8.17 1.88 6.13
after 24h 8.15 7.93 . 7.21
Conduct. umho 764 319
max./min. 712 278 595
Temp.(°C) m 20.3 20.3 20.5 20.5 20.3 20.5 20.5
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1

Statistical Analysis: response levels recorded as % compliance point 001

- 96h LC50 = 32.99% (95% CI, 27.03 - 38.83)
- NOEC (Dunnett’s Method) = 12.5%

Chadwick & Associates, Inc.

Brohm Mining Corporation
5 - 2 November 1993

Compliance point bioassays



SUMMARY RESULTS OF PIMEPHALES PROMELAS 96h ACUTE TOXICITY TEST: 002

TEST: Acute 96h with fathead minnow larvae OPERATORS: DD, CB

Start: 26 Oct. 1993 at 1100

End: 30 Oct. 1993 at 1010

Test substance: Compliance point 002
Client/Project: Brohm Mining Corporation

Test results:
Receive
Treatment H,0
Control
alive/exposed 40/40 40/40 40/40 40/40 39/40 40/40 40/40 .
% Survival 100 100 100 100 98 100 100
Diss.Q, max, 6.7 6.9 7.0 19 | 11 12
min. 6.5 6.1 5.7 5.6 59 6.9 7.4
pH begin 8.17 1.88 174
after 24h 8.15 7.92 8.04
Conduct. umho 764 296 1785
max./min. 712 268 1709
Temp.(°C) m 20.5 20.5 20.5 20.5 20.5 20.5 20.5
min. 20.1 20.1 20.1 20.1 20.1 20.1 20.1

Statistical Analysis: response levels recorded as % compliance point 002

-96h LC50 = ND; cannot be calculated without <50% survival in any of the exposures
- NOEC (Dunnett’s Method) = 100% '

Brohm Mining Corporation Chadwick & Associates, Inc.
Compliance point bioassays 6 2 November 1993



WET CHEMISTRY RESULTS ON SAMPLES RECEIVED 31 JULY 1993

Samples were taken on 25 October 1993:

Analysis Temperature (°C) 23.0
Total Hardness 204 120 260 572 ]
(mgCaCO,/L)
pH 8.17 7.88 6.13 7.74 I
Alkalinity (mgCaCO,/L) 132 84 493 156
Conductivity (umho) 649 301 493 1506
Dissolved Oxygen 6.5 8.6 8.8 8.7
(mgO,/L)
Ammonia (mg NH,-N/L ND ND ND "ND
Unionized Ammonia 0 0 0 0
(mg NH,")
Total Residual Chlorine ND ND 0.02 ND.
(mg/L)

Brohm Mining Corporation
Compliance point bioassays

Chadwick & Associates, Inc.

2 November 1993



SUMMARY RESULTS OF NaCl REFERENCE TEST ON CERIODAPHNIA DUBIA

Test date: 19 to 21 October 1993

g NaCIlL control 1.0 1.5 2.0 2.5 3.0 ]
# alive/f exp. | 19720 2020 | 2020 | 1320 | 320 o0 |
l % survival 95 100 100 65 15 o |

LC50 (Probit Analysis) = 2.14g NaCl/L 95% CI, 1.97 t0 2.27)

Note: This is within our accepted performance range (1.8 to 3.1) determined by 12

previous reference tests performed.

SUMMARY RESULTS OF NaCl REFERENCE TEST ON FATHEAD MINNOW LARVAE

Test date: 26 to 30 October 1993

g NaCl/L control 6.0 7.0 1.5 8.0 9.0
# alive/# exp. 20120 20/20 17120 | :13/20 6/20 1/20
% survival 100 100 85 65 30 5 J

96h LCSO (Probit Analysis) = 7.71g NaCl/L (95% CI, 7.48 to 7.95)

Note: This is within our accepted performance range (7.6 to 8.4) determined by 12

previous reference tests performed.

Chadwick & Associates, Inc.
2 November 1993

Brohm Mining Corporation
Compliance point bioassays 8



' MID-CONTINENT
TESTING LABORATORIES, INC.

=IGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2381 S. Plaza Dr. » PO. Box 3388 ¢ Rapid City. SD 57709
. (605) 348-0111

STAN MICHALS

BROHM MINING OORP.

P.O. BOX 485

DEADNOOD, SD 57732

METALS mg/1

ACOOUNT NMUMBER
LAB NUMBER

SW-35

10/27/93
03:00 M

w1000
19931028201
10/28/93
07:25 AM
10/29/93

DISSOLVED TOTAL

PHYSICAL PROPERTIES VALUE
Conductivity, wnhos/cm 1780.
Hardness 628.
PH 7.75
Solids, Dissolved, mg/l 923.
Solids, Suspended, mg/l <10.0
Turbidity, NTU .
INORGANIC & NONMETALLIC VALUE
Alkalinity 168.
Bicarbonate 205,
Carbonate, mg/1 0.00
Chloride, mg/1 19.5
Cyanide, Total, mg/1 <.010
Cyanide, WAD, mg/1 .
Cyanide, Free, mg/1l .
Fluoride, mg/1 .
Nitrogen, Ammonia, mg/l .
Nitrogen, Nitrate, mg/l .933
Nitrogen, Nitrite, mg/l .
Sulfate, mg/l 741.

QUALITY OONTROL VALUE
Major Anion Sum, meq/L 19.39
Major Cation Sum, meq/L 20.05
Anion-Cation Balance, % 1.68

SPECIAL TESTS VALUE
ACIDITY <10.0

Aluminuse
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromi um
Cobal t
Copper
Gold

Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenuma
Nickel

. Potassium

Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

APPROVED BY
DATE

.124
<.001 <

.193
.001

.080

L7

/0:32. 95




BROHN MINING CORPORATION
MONITORING RESULTS FROM OCTOBER 1993

.......................................................................................................................................................................

ALKALINITY CARBONATE

BICARBONATE CHLORIDE

BARIUM
0ISS. TOTAL

BERYLLIUM

{.001

LEAD
IS,

- LITHIUN

TOTAL DISS. TOTAL

CYANIDE
ToTAL

(.010

(.010

CYANIDE CYANIDE

WAD

(.010

(.010

BORON

DISS.

1074l

HAGNESTUM

DISS.

T0TAL

HITROGEW NITROGEN NITROGEN

FREE  FLUORIDE AHMONIA NITRATE NITRITE SULFATE

PEe TreAtues EEeR LEs NTCCEErSE CTEEETTE® EPEETATeT SeCEETEeR TTNAR. TN CeTECserd CCERGYtE TSN EEeS CeACEEmE SECEPNEE mmemeae" Sewew W, e TePe tTerTeNese STANENEeR._ WRSASSen

P e e E et e ret T e N ReNrE—". CEEATETE CHETCTTEET CEECeETT ChEEEeEeR ECeCTEEew. CTEETTer AN eEEE FPCNECEET FTEeEAEE TEEECETR TEEETEWEE CETEeNEY CeATCEYES TETETeCEEe" CEAETeTY EECNeCE—E TESCEETY EEESTTEGN EATeEeES FeCEEEET W

SILVER
DISS.  TOTAL

SODIUM
DISS. ToTAL

14
13.7
13.4
15.9
17.4

28.3
26.8
23.1
37.9
30.2

STRONTIUN

DISS.

TOTAL

e EEECeN T TEERE PERARREY CTREEATET FrEEYE— SEeCeYeT TR e GEYr CTeCETYEY TECEREew e EETEEE TPERAETY CECTEGEmE EEECEECeE SEEAESeT ErEECCeEE TRTEREERe FPEEeEWE® CTECENEE.T TTEEE-—e. FETm RGeS, CeTECTEee TETeTEEe CTECTRETe CRaTTeNwwew

DOCKET NO. CHA-VIII-93-36-C° CORDUCT-
LOCATION 0ATE TINE IVITY  HARDNESS
001 10/01/93 201
001 10/04/93 201
001 10/11/93 11:00 AN 196
001 10/18/93 11:40 AN 245
o0t 10/25/93 11:15 AN 252
002 10/01/93 539
002 10/04/93 505
002 10/11/93 09:55 AM 452
002 10/18/93 10:25 AN 723
002 10/25/93 09:50 AM 601
BROHA MINING CORPORATION
HONITORING RESULTS FROM OCTOBER 19
DOCKET NO. CWA-VIII-93-36-C' ALUNINUN
DATE TIHE T0TAL
001 10/01/93 33
001 10/04/93 2.43
001 10/11/93 11:00 AH 1.92
001 10/18/93 11:40 AM 7.32
001 10/25/93 11:15 AH 7.73
002 10/01/93 {.050
002 10/04/93 0.079
002 10/11/93 09:55 AN {.050
002 10/18/93 10:25 AW (.050
002 10/25/93 09:50 AM (.050
BROHM MINING CORPORATION
MONITORING RESULTS FROM OCTOBER 19
DOCKET NO. CMA-VIII-93-36-C* COPPER
DATE TINE TOTAL
001 10/01/93 0.776
001 10/04/93 0.714
001 10711793 11:00 A¥ 0.665
001 10/18/93 11:40 A 1.26
001 10/25/93 11:15 AM 1.53
002 10/01/93 0.028
002 10/04/93 , 0.044
002 10/11/93 09:55 AM 0.022
002 10/18/93 10:25 AN 0.05
002 10/25/93 09:50 AM 0.025
BROHN MINING CORPORATION
HONITORING RESULTS FROM OCTOBER 19
DOCKET NO. CHA-VIII-93-36-C° POTASSIUN
DATE TINE TOTAL
oot 10/01/93
001 10/04/93
001 10711793 11:00 AN
001 10/18/93 11:40 AN
001 10725793 11:15 AM
002 10/01/93
002 10/04/93
002 10/11/793 09:55 AN
002 10/18/93 10:25 AM
002 10/25/793 09:50 AN ’

SOLIDS  SOLIDS
PH  SETTABLE SUSPEND TURBIDITY
7.13 19
1.2 i1
7.2 20
6.3 45
6.04 40
1.9 (10.0
7.88 (10.0
7.86 (.500
7.65 (.500
7.75 (10.0
ANTIMONY ARSENIC
DISS. TOTAL 0ISS.  TOTAL
0.002
0.002
GOLD IRON
DISS. TOTAL DISS.  TOTAL
1.04
(.050
SELENIUM SILICON
DISS.  TOTAL 0ISS. TOTAL
{.005
(.005

(.050 0.08 (.050
(050 0080 e
(.050 0.265 (.050 %
(.050 4.29 (.050 f
(.050 - 269 (080 .
(.050 6.31 (.050
CADMIUK CALCIUM CHROMIUM COBALT
0ISS. TOTAL  OISS. TOTAL  OISS. TOTAL  DISS. TOTAL - - —
0.006  57.3 0.001
0.007. 58 |
0.007  S6.4
0.009  71.8
0.011  72.3
0.002 169 0.002
0.002 158
0.002 143
0.002 227
0.002 191
HANGANESE MERCURY MOL YBDENUK NICKEL
OISS. TOTAL  DISS. TOTAL  OISS. ToTAL  DISS. TOTAL
0.863 (0002 0.019
(050 {0002 0.002
VANADIUN ZING
DISS. TOTAL  D0ISS. TOTAL  ANION CATION $BALANCE LAB NUMBER
0.354 19931005102
0.318 19931005103
0.406 19931013202 .
0.587 19931020108
0.533 19931102101
0.103 19931005104
0.076 19931005105
0.078 e 19930432 e e =
0.091 19931020109
0.089 19931102103




December 22, 1993

Melanie Pallman

NPDES Branch
Management Division
U.S.E.P.A.

999 18th St., Suite 500
Denver, CO 80202-2466

Dear Melanie:

Enclosed are the monitoring results from November 1993 required in the EPA
Administrative Order on Consent Docket No. CWA-V111-93-36-C. Also, pursuant to
paragraph #21 of the above referenced order, monitoring data from 001 and 002 will
be submitted on the Discharge Monitoring Report NPDES Permit No. SD0026891.

If you have any further questions, please don’t hesitate to call.
Sincerely,

BROHM MINING CORP.

SEldd

" Stan Michals
Environmental Technician

SM:sm

cc: Tim Tollefsrud SDDENR
Dale Cockrell, Truhe Law Offices
Rod MacLeod, BMC
Lance Hubbard, BMC :
Dale Shay, BMC ‘ y
Samuel H. Sage, Atlantic States Legal Foundation
Deb Rogers Miller, TIP

EPA11.SM

South Dakota Office: P.O. Box 485, Deadwood,.South Dakota 57732
Telephone: (605) 578-2107 Telecopicr: (605) 578-1709

Brohm Mining Corp. is a wholly owned affiliate of M Minven Gold Corporation



BROKN MINING CORPORATION

MONITORING RESULTS FROM SEPTEMBER 1993
DOCKET NO. CWA-VIII-93-36-C*
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SEEP
Fld. Temp;

NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO OISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
2.n

NO READING
2.70

2.4

2.70

2.12

2.70

2.80

2.60

2.60

1 2.80

2.80

2.80

2.4

NO READING

NO READING

260

190

95

83
FROZEN
FROZEN
FROZEN
FROZEN

FROZEN ~
EST. 7
EstT. 7
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BROHM MINING CORPORATION
KONITORING RESULTS FROM SEPTEMBER 1993
DOCKET NO. CWA-VIII-93-36-C*

ALKALINITY

[

CARBONATE

BICARBONATE

BARIUK

DISS.

T0TAL

CHLORIDE

BERYLLIUM

DIss.

TOTAL

CYANIDE CYANIDE CYANIDE

TOTAL

BORON
DIss.

WAD

T0TAL

NITROGEN NITROGEN NITROGEN
FREE  FLUORIDE AMMONIA NITRATE NITRITE SULFATE

................................................................................................................................................................................................

LEAD
DISS.

TOTAL

LITHIUN

DISsS.

TOTAL

MAGNESTUN

DISS.

TOTAL

CONDUCT-

LOCATION DATE TIME  IVITY  HARDNESS
SEEP 11/20/93 04:15 PN 982
SEEP 11/22/93 12:05 PN 1003
BROHH MINING CORPORATION '
MONITORING RESULTS FROM SEPTEMBER
DOCKET NO. CWA-VIITI-93-36-C"

ALUNINUM

LOCATION DATE TINE DISS. TOTAL
SEEP 11/20/93 04:15 PH ' 121
SEEP 11/22/93 12:05 PM 129
BROHM MINING CORPORATION
MONITORING RESULTS FROM SEPTEMBER
DOCKET NO. CHA-VIII-93-36-C*

COPPER

LOCATION DATE TINE DISS. TOTAL
SEEP 11720793 04:15 PM T93.8
SEEP 11/22/93 12:05 PH 95.5
BROHN MINING CORPORATION
HONITORING RESULTS FROM SEPTEMBER
DOCKET NO. CWA-VIII-93-36-C*

POTASSTUM

LOCATION DATE TINE DISS.  TOTAL

SILVE
DISS.

K
ToraL

SODIUM

DISS.

TOTAL

STRONTIUN

DISS.

TOTAL
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SEEP 11/720/93 04:15 PN
SEEP 11/22/93 12:05 PN

SOLIDS  SOLIDS
PH  SETTABLE SUSPEND TURBIDITY
2.89 10
2.86 90
ANTTMONY ARSENIC
DISS. TOTAL DISS. TOTAL
0.46
60LD IRON
DISS. TOTAL 0IsS.  TOTAL
192
SELENIUM SILICON
DISS.  TOTAL DISS. TOTAL
(.005

0.857 3.4 0.013
0.869 3.78  0.013
CADHIUM CALCIUN CHROMIUH COBALY
DISS.  TOTAL DISS.  TOTAL DISS.  TOTAL DISS. TOTAL
0.383 277
031 283
HANGANE SE MERCURY MOLYBDENUM NICKEL
DISS.  TOTAL DISS. TOTAL DISS.  TOTAL DISS.  TOTAL
6.62 {.0002 0.368
VANADIUM LINC ‘
DISS. TOTAL DISS. TOTAL ANION  CATION 2BALANCE LAB NUMBER
2.84 19931123103
2.98 19931123104



